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Abstract	
This practice-led research project develops a new choreographic practice that works 
with live dancers and animated objects in a virtual space, and which overlays the actual 
theatrical stage.  More specifically, the project identifies the practical and theoretical 
implications of using stereoscopic projection technologies and three-dimensional (3D) 
animated objects as dynamic, interactive components of a choreographic practice that 
also involves human performers.   
 
In particular, this research examines how the stereoscopic illusion changes the 
perception of space in the theatrical stage setting for performers and choreographers by 
creating a multi-layered performance form that redefines theatre space optically.  The 
inclusion of 3D scenography in contemporary dance and theatre requires a 
reconceptualisation of space.   
 
Historically, dance choreography has typically been performed in conventional theatre 
spaces with mostly passive audiences and active performers.  These roles can be blurred 
and, potentially, even transformed by stereoscopic technology.  Two-dimensional (2D) 
projected surfaces can appear 3D, and panoramic scenes and animated objects 
seemingly become part of the performer’s and viewer’s world.  It is these apparently 
magical possibilities that generate new spatial potentialities and possibilities for 
choreographers.  
 
This research project aims to develop a new choreographic practice for artists working 
with 3D projection technologies by documenting and analysing the solo dance 
performance, Parallax.  Parallax itself fuses dance and animation to develop 
choreography for 3D environments.  Put differently, the performance demonstrates the 
transformative potential of stereoscopic technology in live dance, by engaging with a 
range of historical, conceptual and technical ideas that provide a context for the 
articulation of a new stereographic choreographic dramaturgy.  The work enables the 
history of stereoscopic projection with its attendant theories of visual perception to be 
explored and brought to life.  This research provides a performative account of how 
technological innovation challenges and transforms traditional concepts of space and 
corporeal relationships between dancer and choreographer.  			
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Chapter	1:	Aims	and	Objectives		
Introduction		
This exegesis documents the solo dance performance, Parallax, and analyses its use of 
three-dimensional (3D) stereoscopic technology in order to develop a choreographic 
practice that explores the potentialities and limitations of this technology.  The 
performance was designed to demonstrate the transformative potential of stereoscopic 
projections in live dance, and was based on a range of historical, conceptual and 
technical ideas.  More specifically, the performance explored how this technology 
transforms traditional ideas of space and the relationships between dancer and 
choreographer.  I argue that the use of stereoscopic technology can make the dancer less 
central and more part of a technical system that incorporates digital environments and 
virtual objects.  Further, the choreographer’s process, under stereoscopic conditions, can 
merge both live and animated performers that appear in a virtual space that overlays the 
traditional theatrical stage.  This chapter articulates the objectives of my research and 
my research methodology before providing a chapter-by-chapter breakdown of the 
structure of this exegesis.  
 
Problem	and	Context	
The stereoscopic image changes our perception of space through a visual illusion that 
manipulates binocular vision, transforming the appearance of space and the animated 
objects within it.  Imagine the letters on this page floating towards you and the page 
falling through your hands and away from you into infinity.  It is this type of illusion of 
visual depth and relief that the stereoscopic image can achieve.  Objects appear to hang 
impossibly in space directly in front of the audience’s eyes and scenographic views fall 
away from the audience infinitely.  The two-dimensional (2D) imagery projected on the 
screen surface appears 3D, and panoramic scenes and animated objects seemingly 
become part of the viewer’s world.  It is these apparently magical possibilities that have 
unsettled conventional understandings of live theatrical performance space.  Further, the 
advent of stereoscopic technology requires the development of new conceptual ideas 
about space and a re-thinking about the relationship between choreographer and dancer. 
Choreographically, the use of the stereoscopic element in performance creates a digital 
aesthetic that is different from many forms of dance performance that have used 
technology in the past.  The animated stereoscopic image looks different from 2D 
projections, and lighting effects create illusions that seem palpable.  Moreover, 
stereoscopic projections can appear to exist both within and beyond the traditional 
performance space.  
Stereoscopic technology continues to change rapidly, but draws on a long tradition.  
Indeed, the image has been used with varying degrees of popularity in photography and 
film since its invention in the 1830s.  In the 1920s, Florenz Zigfield used stereoscopic 
lighting to create a 3D dance review, yet it was not until the 1990s that the 3D illusion 
was used more frequently in live dance and theatre.  More recently, theatre companies, 
such as Random Dance Theatre, The Australian Dance Theatre and the Victorian Opera, 
have used the 3D stereoscopic illusion in live performance.  The use of the stereoscopic 
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image in theatre is re-emerging because of technological advances and is a phenomenon 
that appears to offer something different for performers and creators of live theatre.  
While the stereoscopic illusion has the potential to create new ways to experience dance 
and can affect the way choreographers and performers approach their practice, 
harnessing this potential requires an awareness of historical, conceptual and 
technological forces.  The changes afforded by the stereoscopic image impact directly 
on how we conceive the performance space and the bodies that inhabit this space.   
 
In a traditional theatrical experience, the walls, wings and stage scene limit the 
audience’s visual field.  In a stereoscopic theatrical performance the perceived up stage 
space (or the positive z-axis) is visually opened up into a virtual, almost infinite space.  
The space between the dancer and the audience can be filled with 3D animated objects 
bringing the performance closer to the audience.  With reference to choreographic 
practice, the spatial requirements of the stereoscopic illusion require a different 
approach to working with space and movement.  Furthermore, the animation and visual 
design of stereoscopic imagery for the live theatre space needs to be different from 3D 
imagery created for cinema, due to the physical presence of the live performer, props, 
wings and the proscenium arch itself.  The use of stereoscopic technology in live 
performance generates the following key questions:   
 
• What are the specific technical and artistic challenges involved in developing 
visual designs and choreographic practices for 3D space?   
• What constitutes an optimal animation design for the live theatrical stage space?   
• What are the potential implications of 3D technologies for choreographic 
practice and for live performance environments?  
 
With regard to the impact of 3D bodies in space, it is important to note that, 
traditionally, the dance performer is a live human being situated in a visually stable 
environment.  In a stereoscopic performance the performing body could be a live human 
figure or an animated stereoscopic object.  Both the real and the animated bodies in the 
performance and stereoscopic scene exist in a potentially volatile environment created 
with editing techniques and visual imagery more commonly used in film, video and 
gaming than dance.  The role of the dancer shifts from being central to the experience of 
dance to one that interacts and exists with visually powerful 3D animated scenes where 
the rules of space are transformed.  The perception of the animated figures and scenes 
are different from 2D projected imagery, as the mind perceives the stereoscopic bodies 
in space as real objects.  In stereoscopic performance the visual intensity can be 
manipulated through editing the visual media and stereoscopic depth budget (the depth 
budget is the precise placement of stereoscopic imagery in the z-axis1 of a 3D scene).  
This generates further questions:  
 
																																																								
1 The z-axis is one of the 3D Cartesian coordinates that are used to navigate around a 3D environment; 
generally the z-axis is forward and backward.  In relation to a theatre stage space it is upstage and down 
stage.  
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• What strategies must a choreographer develop to accommodate both live bodies 
and animated objects?   
• How can the corporeal body function in a virtual environment?  
• How can animated objects and virtual bodies dance together?  
 
Purpose	of	this	Research	
Thus, the key aim of my research project is to examine the potential impact of the 
contemporary stereoscopic technology on live dance, since it introduces a different kind 
of perceptual experience to live performance.  The animated stereoscopic image exists 
in a virtual paradigm but also appears in the real space and co-exists with the live 
performer.  It is the stereoscopic animation that transforms the performance 
environment and situates the dancer differently in the performance space because it 
creates a virtual space in which the real body can be embedded.  This feature of 3D 
projection brings technology and physicality closer together as the stereoscopic imagery 
and dance work in union to create a palpable performance experience.  In more general 
terms, this work could also be seen as engaging with the increasing ubiquity of digital 
technology in our everyday lives, and with audiences that are progressively exposed to 
high definition immersive environments and 3D imagery.   	
Research	Methodology	
This research sprung from the desire to incorporate the stereoscopic 3D illusion with 
live dance.  The complex nature of this research and the performative practice outcome 
required me to move through several modes of research, such as theoretical, practice-
based, multi-model and qualitative methods.  Performative practice is described by Brad 
Hasemen as ‘research expressed in nonumerical data, but in forms of symbolic data 
other than works in discursive text’ (Haseman 2006, p. 6).  The presentation of Parallax 
was the product, embodiment and performative element of my research.  The layers of 
this research were interdependently entwined and it is difficult to dissect and separate 
the different processes and techniques used in the creation of the performance work.  I 
both choreographed while I animated and animated while I choreographed.  
 
The practice-based method is described by Australian and English writer and academic 
Linda Candy as, ‘original investigation undertaken in order to gain knowledge partly by 
means of practice and the outcomes of that practice’(Candy 2006, p. 1).  Candy’s 
explanation of a practice-based methodology in some way encapsulates the processes 
undertaken in this exegesis.  The performance outcome is a manifestation of the 
research conducted as part of the development of Parallax; put differently, the scholarly 
investigation informs the creative practice and vice versa.  The choreographer and 
academic Cheryl Stock describes this dual process:  
 
Artist/researchers play dual roles reflecting on, contextualizing and theorizing 
their own practice whilst drawing on dance and cultural studies and a range of 
methodologies to inform their practice. (Stock 2007, p. 2) 
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First I undertook a historical survey of dance practice that has been transformed through 
technology.  The performance works and artists discussed in this section represent the 
technical, artistic developments and ground-breaking work that enabled and preceded 
the use of stereoscopic illusions in dance performance.  Included in this research was a 
survey of stereoscopic dance performance which ensured my research was original but 
also documented this small but growing field.  I also undertook historical exploration of 
the stereoscopic image that was supported by more current theories on 3D visualisation 
and the stereoscopic image, in particular Gestalt perceptual organisation theory.  The 
stereoscopic historical information was used as thematic content in the performance 
whereas the Gestalt perceptual organisation proved extremely useful in the development 
of the stage, animation and performance elements.  The theoretical research was a rich 
source of artistic provocation during the development of Parallax.  
 
I drew on the theoretical research on vision, perception and the history of the 
stereoscopic image to contextualise and generate the artistic outcome of this project. 
Whilst the theoretical research has been the source for the performance component of 
this project, I made my major discoveries about the impact of 3D technology on 
choreographic practice in the studio.  In other words, the creative and performative part 
of this research generated my original observations and research outcomes.  The screen 
dance practitioner and academic Sherril Dodds explains a similar creative process in her 
own work: ‘creative encounters brought about new ways of thinking about the dancing 
body’ (Dodds 2009, p. 71).  I specifically explored the boundaries of the stereoscopic 
imagery in the development and performance to find new or different modes of using 
3D illusions in the dance context.  The research designs I implemented were 
advantageous as both the dance and animation components are practical disciplines that 
need to be developed in a working, real-world process to be fully realized.  This notion 
is explained by Barbra Bolt: ‘art is the research and the written exposition provides the 
discursive contextualization for the research project’ (Bolt 2016, p. 113) 
 
This exegesis is also an integral part of the practice-based and performative process 
since it analyses and reflects on the ideas, concepts, techniques and discoveries that 
were both inspirational, expressed and exported through the live presentation.  The 
theoretical framework for the analysis was collected through a rigorous examination of 
the literature of the stereoscopic image which includes diverse source materials such as; 
books, letters, essays, journal articles, patents, newspapers, magazines and old and 
sometimes ancient texts, that revolve around the visualization of 3D imagery.  The 
dance was created in a contemporary movement development process that included 
traditional and non-traditional creation methods.  The traditional compositional 
techniques commenced with an improvisation phase inspired from the literature survey. 
I conducted several trials and tests to establish the performance systems and my ability 
to produce a 3D performance while also giving me important deadlines.  From the 
initial dance improvisation, small phrases of movement were selected for further 
development within movement systems such as; abstraction, accumulation, retrograde, 
field form, and positive and negative space.  Other more tailored compositional 
techniques were realised within the dance studio and revolved around the thematic ideas 
from the literature survey.  These customized methods were employed to generate 
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movement, which both reflected the theme but also constructed movement; for example 
the use of a linear perspective map imagined as impetus for dance improvisation.  
 
The performance combined dance and animation and as I created both one practice bled 
into the other.  The studio practice I undertook was a process similar to Schön’s	
qualitative method of triple loop learning (Schön 1983, p. 15).  This reflective 
methodology included three stages; a creation process, a reflection phase and an 
implementation of changes.  The method also implemented effective thought processes 
and enabled a scaffolded development.  Each phase fed and informed the next, which 
enable a thorough exploration of all possibilities.  I often repeated this process to refine 
my work.  I felt it was important to immerse myself in the practice not unlike action 
research described as: a participatory research creates the conditions for practitioners to 
understand and develop the ways in which practices are conducted from within the 
practice traditions that inform and orient them’ (Kemmis, McTaggart & Nixon 2013, p. 
5).  In this way I both built a new stereoscopic dance performance but also created a 
template for working with 3D animation in the performance space.  
 
The animation methods used to create the video element of the performance work ran in 
conjunction the choreographic practice.  The software used within this process was, 
Maya, Blender 3D, After Effects, Final Cut Pro, Poser, Autodesk Smoke, Mandlebot and 
Unity.  This technical work was initiated through building ideas and images for the 
animation timeline, as notions surfaced in the theoretical research.  I also gathered all 
textures, and constructed or purchased the models as required.  The subsequent process 
of creating the movement of both the animated environments and 3D models were often 
rendered in low resolution for trial within the dance studio.  The linking of the 
animation to the movement was conducted throughout the choreographic development.  
I output small animations to rehearse with and only rendering the finished movie file 
prior the performance of the work.  
 
The creative processes were documented in several ways to make possible a 
comprehensive examination and investigation of the artistic outcomes.  I took detailed 
studio notes during the choreographic and animation processes to document the 
evolving thoughts and ideas of the dance, animation and stereoscopic techniques within 
the theatrical environment.  These studio notes became a major part of this exegesis 
such as the use of Gestalt perceptual organisation in chapter four.  	
Scope 
The transformative force of technology is not new to dance.  This exegesis therefore 
first explores the increasing presence of various digital technologies in dance 
performance from the 1960s.  Specifically, I focus on those technological elements that 
are vital in the creation of the stereoscopic illusion, which are: software, projection, 
animation and indeed the stereoscopic illusion itself.  I also make reference to salient 
pre-digital examples of performance that use technology as a philosophical structure, 
such as the avant-garde works of the Futurists and Dadaists.  Most importantly, I 
underscore the fact that as a consequence of the ubiquity of digital and computer driven 
	 6	
technology, dance technology has generated new modes of performance.  I exclude 
other types of dance technological performance and methods, such as: motion capture, 
live triggers, interactive sound, video mapping, robotics, prosthetics, online, and 
telematics for live dance.  These types of dance technologies and the related 
performances are out of the scope of this exegesis as they are not a fundamental element 
in 3D stereoscopic dance.  I also omit other 3D mediums that sometimes have a dance 
element, such as: dance video, 3D dance cinema, 360-degree imagery, and virtual 
reality headsets.  While these types of technology are certainly stereoscopic they 
generally have no live performance element.   
 
Similarly, excluded from this work are performances that appear 3D but are not 
stereoscopic; such as the famous theatre illusion Pepper’s Ghost and the large Graphic 
Interchange Format (GIF) 3D effect used by Robert Lepage in his version of the Ring 
Cycle.  The latter is created by moving a piece of scenery left and right over a long 
horizontal axis. 2 Likewise, Pepper’s Ghost is effective but it is not stereoscopic.  There 
are many ways and examples of how technology can be adapted that are conceptually 
significant in their own right.  The scope of dance technology is extremely broad, fast-
moving and a continually evolving environment but I am focused on the historical 
underpinnings and conceptual implications of stereoscopic choreography, rather than 
seeking to provide an exhaustive list of the many contemporary applications of digital 
technology in dance.  While these other performances are interesting they are not 
directly relevant to Parallax and have therefore been excluded in the interests of space.    	
The third chapter documents and explores the development and invention of the 
stereoscopic illusion and then follows its rise and fall as popular entertainment in the 
late 1800s and early 1900s.  I examine the development of the stereoscopic image 
through major historical figures, including Euclid and Leonardo da Vinci whose work 
on perspective was inspirational to the inventor of the stereoscope, Charles Wheatstone.  
Wheatstone and his contemporaries David Brewster and Oliver Wendell Holmes are 
figures central to the development of the stereoscopic image as an entertainment 
phenomenon of the Victorian era.  Many of the techniques they developed are still in 
use today.  I also explore the Victorian era’s fascination with objects of illusion and the 
notion of persistence of vision and ‘gap filling’.  Some of these early ideas and visual 
illusions have persisted over time; the interest in stereoscopic images is a prime 
example of this.  This research is embedded in the performance work, which was 
contextualised in these paradigms of Victorian illusions and the stereoscopic image.  I 
also include examples of how this research informed the conceptualisation and 
development of Parallax.  
 
Having outlined the conceptual and historical context of the stereoscopic imagery and 
the history of dance that incorporates digital technology, chapter four focuses on the 
performance work, Parallax.  Parallax is a 40-minute contemporary dance performance 
that incorporates 3D animation and stereoscopic imagery.  This dance work was 																																																								2		Lepage’s	3D	like	affect	is	not a very large wiggle GIF and although having elements of a 3D effect is 
not strictly stereoscopic, (Thompson & Ted 2011, p. 15).  	
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presented at the Motion.Lab at Deakin University, on 2- 4 November 2016.  I created 
the animation and dance choreography, the sound scape was created by Jacques Soddell 
and the lighting was designed by Scott Allan.  The construction of the stereoscopic 
performance design in its simplest form can be understood from the layering of the 
different elements in the work.  Each of the individual component works in conjunction 
with each other and builds the work in three ways, through: 1) an animated background 
that includes 2D and 3D animations; 2) a dance work that is situated in the performance 
space with a lighting design; and 3) stereoscopic imagery that exists in the virtual, 
performance and audience space with accompanying audio design.  
 
Parallax was created to demonstrate the transformative potential of stereoscopic 
technology for live dance.  The research that culminated in the performance 
presentation investigated the potential of the 3D stereoscopic illusion in contemporary 
dance.  These possibilities were explored by identifying the strengths and weaknesses of 
the 3D illusion within the context of choreographic practice.  The key objective of my 
research was to examine specifically the impact of the stereoscopic image on live dance, 
since this technology introduces a different kind of perceptual experience for the 
choreographer, performer and audience.  This chapter also maps the work’s progress 
through various draft performances that were instrumental in the development of its 
final form and the articulation of what we might call stereoscopic choreography.  I pay 
particular attention to re-conceptualizing the performance space for 3D stereography 
with reference to the following elements: the stereoscopic pyramid in live theatre; the 
relationship between dancer and choreographer; Gestalt perceptual organisation; and the 
use of 3D cinematic ideas such as the depth budget as described by the animation 
stereoscopic specialist at the Walt Disney Animation Studios, Robert Neuman.   
 
Parallax is a complex layering of various technical and artistic elements including an 
animated background and video content; a dance work that is situated within the 
traditional performance space and; stereoscopic imagery that exists behind the screen in 
the performance and audience space.  The final chapter of this exegesis identifies and 
demystifies the work’s key creative concepts, and proffers a set of principles for others 
who may wish to the use stereoscopic 3D illusion in live performance settings.  The 
technological and artistic elements that comprise the work are informed by extensive 
research into the early ideas about stereoscopic imagery from the 1800s to the present, 
as well as an investigation into the integration of technology in dance performance.   
Choreographically I specifically explored how the stereoscopic illusion could be 
implemented and affect a dance process.  This is not an intricate investigation into the 
mechanisms of my choreographic composition practice through movement generative 
techniques such as improvisation and theme and variation.  There are many 
explanations for these types of movement generative processes in literature, such as: 
William Forsythe and the Practice of Choreography; Choreographic: Practising Place; 
and Choreography and Corporeality.  I have explored these types of ideas in previous 
research projects and in my employment as a choreographer and dancer.  Yet, when 
required I do touch on these choreographic ideas but the principal focus for this research 
specifically revolves around the 3D illusion and its integration in a choreographic 
practice and the live theatre space.  It was the applications of the previously mentioned 
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Gestalt theories and 3D cinematic concepts in my choreographic practice that forged 
some of the innovation in this research and was instrumental in the development of 
Parallax. 
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Chapter	2:	A	Concise	History	of	Dance	Technology		 	
In the context of this exegesis, dance technology refers to the application of computer 
technologies as a transformative or integrated element of the dance performance.  The 
contemporary use of stereoscopic 3D imagery in dance must be seen as part of a 
historical tradition that connects technological innovation to dance.  Put differently, the 
use of technology in dance is not a new phenomenon; indeed, the relationship between 
technology and dance has a long history (Baugh 2005, p. 1).  When new technologies 
have become available, some dance artists have embraced the new possibilities 
presented by such innovations and subsequently created new ways of thinking about 
dance performance and choreography.  Technological tools are manifold, and are in a 
constant state of flux.  However, the fundamental purpose of technology in dance has 
remained constant over time and lies in altering the experience of dance through 
choreographic innovation.  The historical transformation of dance can be seen in this 
concise overview of artists, works and performances that forged new ground in dance 
technology.  
 
This chapter provides a historical contextualisation of performance technology with 
reference to: the pre-digital work of the avant-garde, such as the Dadaists and Futurists; 
the emergence of dance technology; the notions of performance theorists, such as Steve 
Dixon, Chris Salter and Johannes H Birringer; and the technological performances of 
choreographers and artists, such as, Heather Raikes, Meredith Monk, Wayne McGregor, 
Merce Cunningham, Frieder Weiss, Klaus Obermier, and John McCormick.  While the 
transition from analogue to digital technologies is relatively recent, there is a long 
history of technological innovation in dance that has created a broad range of styles and 
performance techniques.  Understanding the evolution of this change helps to situate 
emerging choreography, such as 3D stereoscopic choreography, in a historical tradition 
with a long lineage of engaging with technological innovation.  I specifically focus on 
the three elements that are used in the creation of stereoscopic illusions: software, 
projection and animation.  I also explore the small field of dance and stereoscopic 
performance at the end of the third chapter, which specifically explores the stereoscopic 
illusion.  
 
Digital technology drives innovation in dance and often transforms the conventional 
roles of the choreographer and dancer.  These changes are often in flux since the 
development of new technology makes all such innovation contingent.  The effect of 
technology in dance creates new ideas of performance that ‘blurs the boundaries 
between performance disciplines’ (Broadhurst & Machon 2011, p. xvi; Saltz 2013, p. 
346).  The blurring or distortion of the boundaries occurs between ‘dance, film, theatre, 
installation, sound, and biotechnology’ but also the roles between the dancer, 
technician, creator, choreographer and audience (Broadhurst & Machon 2011, p. xvi).  
This distorting of artistic boundaries creates dance works that are hybrid in nature and 
cross-modal in practice.  For example, the performer is not only responsible for the 
dance, but is potentially the generator of the sound, lighting or video elements through 
interactive possibilities.  The evolution of choreographic practices in response to, and in 
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tandem with, emerging digital performance techniques and paradigms have created 
different forms of performance. 
 
Technology in the form of a machine or a tool-based system is not new to theatre and is 
‘integral to the history of performance’ (Kirshenblatt-Gimblett 2004, p. 48; Reilly 2013, 
p. 1).  In ancient times the use of moving wagons and the deus ex machina, a crane like 
apparatus, transformed the performance arena of the ancient Greeks (Figure 1) (Baugh 
2005, p. 1; Salter 2010, p. xxii).  Similarly, the move from candle and oil lamps to gas 
lighting in the 1800s changed ballet, with fading lighting effects and stage states that are 
often replicated today (Baugh 2005, p. 204).  It is these types of technological 
developments that have forged a transformation in dance over time.  
 
 
 
 
 
 
 
 
 
Figure	1:		The	ancient	Greek	deus	ex	machina	from	front	and	back	(Chondros	et	al.	2013)	
Historically, there are many examples of technology changing dance and the shift from  
analog to digital technology continued this transformation.  The impact of digital 
technology on dance is different from other forms of technology.  Kara Reilly describes 
the non-digital theatre technologies as ‘analogue’ in her book Theatre, Performance and 
Analogue Technology (Reilly 2013).  Analogue theatrical tools include equipment such 
as: lighting, sound or hydraulics for changing scenery but also electronic equipment that 
is used primarily as a tool.  It is essential not to underplay the importance of lighting, 
sound and scenery in dance since even current ‘cutting-edge’ performances often 
include these analogue tools.  However, dance performance that uses digital technology 
is different.  Rather than using technology as a tool to merely enhance or create a 
spectacular theatrical effect, in digital dance it is used as an integral element of the 
performance.  In Steve Dixon’s words, ‘the technology plays a substantial role in the 
performance rather than a subsidiary one, in content, techniques, aesthetics, or delivery 
forms’ (Dixon 2009, p. 3).  The difference technology affords dance can be found in the 
changed relationship the body can have with respect to the environment, objects, time 
and space.   
 
Post WWI political and artistic movements such as Futurism, Dadaism and 
Constructivism explored technology in performance as a paradigm of transformation.  
They created thought systems and theatrical approaches that often opposed previous 
methods of stage designs, such as the late 18th century theatre design by the German 
composer Richard Wagner that hid all of the theatre’s technical elements (including the 
orchestra).  Wagner placed the audience in a darkened auditorium facilitating a passive 
gaze towards the stage space; the experience of this spatial configuration was not unlike 
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peering into a painting (Wagner 1893, p. 185).  The avant-garde rejected this type of 
theatre experience and created new radical ideas that transformed the theatre space and 
changed the audiences’ experience of theatre.  Technology became a philosophical 
paradigm for performance that rejected mainstream techniques and transformed the 
performance space.  In 1913, the Russian painter and art theorist, Kazimir Malevich 
created a different 3D cube design for the opera Victory Over the Sun (Figure 2).  He 
rejected the traditional theatre space by presenting his work in Luna Park, Saint 
Petersburg and created new notions of the performance space which had ‘the possibility 
to explode the surface of the easel and painting frame’ of Wagner’s theatre design 
(Salter 2010, p. 16).   
 
 
 
 
 
 
 
 
 
 
 
Figure	2:	Victory	Over	the	Sun	stage	design	and	paper	clipping	of	original	performance	(Bartlett,	Bartlett	&	Dadswell	2015,	pp.	182-5) 
The Russian artist, architect, designer, photographer and Constructivist, EI Lissitzky 
also challenged the traditional idea of the performance space in his theatre design for 
the show, I Want a Child, 1929 (Figure 3).  The design enabled a ‘complete 
transformation of the space, fusion of stage and audience space’ (Salter 2010, p. 21 ).  
Most notably, the set protruded out from the proscenium arch and into the auditorium 
bringing the audience closer to the action.  The technology used was transformative and 
changed the experience of performance from a static to a dynamic space.  
 
 
 
 
 
 
 
 
 
 					
Figure	3:	El	Lissitzky’s	stage	design	for	I	Want	a	Child	(Salter	2010,	p.	21)	
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Avant-garde performance often utilised dance to explore the ideas of the technological 
body or the body as a machine.  The Italian poet and founder of the Futurist movement 
Filippo Tomasso Emilio Marinetti in his manifesto on dance described a preferred 
mechanised sexless body and movement that was in contrast to the very popular and 
famous dancer Isadora Duncan’s style of performance.  He described Duncan’s 
physique and movement as emotional and feminine and he rejected her mode of 
performance (Rainey, Poggi & Wittman 2009, p. 250; Veroli & Berghaus 2000, p. 428).  
The dancer was transformed into objects or representation of technology rather than an 
emotive form.  In Marinetti’s choreography called Dance of Shrapnel, the dancer 
became the projectile, shrapnel, and explosion (McCarren 2003, p. 100).  Marinetti’s 
performances refused any codified rules of theatre; he proposed, instead, an aesthetic of 
permanent change and his work precluded all forms of classical art.  	
 
 
 
 
 
 
 
 
 
 
	
	
Figure	4:	The	ballet	Petrouchka,	the	body	as	a	representation	of	technology	(Ballet	Russe	c.1900)	
In the early 1900s, avant-garde dance companies such as the Paris-based Ballet Russe 
and the French-based Swedish dance company, Ballets Suédois, explored the 
representation of the body as a machine.  These companies both explored 
‘representations of technology that were fundamental to its dramaturgy’ (Gottlieb 2005, 
p. 524).  Performances such as Ballet Russe’s Petrouchka (Figure 4) connected the 
notion ‘between savages and machines’, this was accomplished through the metaphors 
and imagery of mechanisation, motors, engines, puppets or animals (McCarren 2003, p. 
102).  Ballet Russe challenged their audience with dance that had angular shapes and 
movement that rejected traditional forms such as ballet technique and free form 
movement.  Ballets Suédois deliberately provoked their audiences with ballets set in 
technological environments with futuristic costumes, high dramatic emotion and dance 
action; the most notable being Les Mariés de la Tour Eiffel, 1921 (Figure 5) (Gottlieb 
2005, p. 523). 
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Figure	5:	The	wedding	scene	from	the	Eiffel	Tower,	Ballets	Suédois,	France,	Paris	(The	Ballets	Suedois	1921)	
In the counterculture era of the 1960s, dance technology emerged from a small series of 
experimental collaborations between computer scientists, technicians and dance 
practitioners.  At the time ‘the artists wanted the engineers to be in an ongoing dialogue 
with the artists from the beginning’, rather than being only a part of the process 
(Lindgren 1969, p. 52).  Wilhelm (Billy) Kluvers, a research scientist at Bell Telephone 
Laboratories in America, was instrumental in creating many opportunities for artists to 
work with technology; creating events such as the hugely successful Nine Evenings 
performance exhibition, he was also the founding member of the influential 
collaborative group, Experiments in Art and Technology (E.A.T) (Figure 6).3  Kluver 
described that ‘in the same way as a scientific experiment can never fail, this 
experiment in art could never fail’ (Kluver 2003, p. 212).  From its inception dance 
technology was experimental and innovative and live.  
 
Some artists and technicians considered that the meeting of technology with dance 
benefitted both areas equally; technology generated new and unexplored choreographic 
possibilities and dance gave technology humanity.  The electrical engineer and technical 
journalist Nilo Lindgren described this coupling in the following terms: ‘The waste of 
possibilities in using technology only to carry out some prepared work, for the 
technology is then like a dead medium rather than an encounter’ (Lindgren 1969, p. 47).  
The technology brought new possibilities to dance and dance reciprocally gave a sense 
of humanity to technology.  The early dance and technology collaborations initially 
focused on writing code for choreography and then quickly moved to focus on the 
interactive and environmental potential of the technology in performance.  
 
In these early collaborations, technology became an active element in the performance 
through techniques such as: image projection, audio interactivity, use of multiple 																																																								3 E.A.T	was	an	organization	that	recruited	engineers	willing	to	volunteer	for	arts	projects	and	was	sprung	from	the	success	of	a	large	event	called	Nine	Evenings	in	1966.		Nine	Evenings	was	a	theatre	and	engineering	event	which	was	attended	by	10	000	people	and	performed	at	the	69th	Regiment	Armory,	New	York.		The	dance	performances	in	this	show	included	dance	works	by	Carl	Andre,	Ed	and	Kathy	Iverson,	Meredith	Monk,	Michael	Kirby	and	Steve	Paxton.	
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screens, and the creation of immersive spaces.  Computers offered the choreographer, 
dancer and audience a different approach, new possibilities and a new lens to see and 
experience the body and movement.  These new possibilities were explored in early 
technical performances such as: Vehicle by Lucinda Childs, Solo by Deborah Hay, 
Physical Things by Steve Paxton, and Carriage Discreteness by Yvonne Rainer which 
were all created for the Nine Evenings performance, 1966   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure	6:	Wilhelm	(Billy)	Kluvers	at	a	Nine	Evenings	event	(Moore	1967)	
Software is the shared boundary between computer technology, peripheral devices and 
humanity.  Through the use of computer programs dance can be transformed and 
perceived through digital contexts, environments and perspectives.  Increasingly, for 
most of us software has become ever-present element in our lives.  Lev Manovich 
describes the ubiquity of software in contemporary culture:  
 
Software has become our interface to the world, to others, to our memory and 
our imagination— a universal language through which the world speaks, and a 
universal engine on which the world runs. What electricity and the combustion 
engine were to the early twentieth century, software is to the early twenty-first 
century. (Manovich 2013, p. 2)  	
Software for choreography emerged from small experimental code projects that evolved 
over time.  Choreographer Jeanne Hays Beaman and computer scientist Paul Le Vasseur 
at the University of Pittsburg developed the earliest documented dance technology 
project in 1964.  In the project, a computer was used to generate random dance 
sequences called, Stationary Dance, Cluster at the Center and Circling Counter-
Clockwise (Lindgren 1969, p. 47; Salter 2010, p. 265; Schiphorst 1993, p. 21).  
Unfortunately, little documentation of the dance remains, yet the names of the dances 
suggest the focus of the work that appears to be more about movement pathways than 
emotive or narrative forms of dance.  This work is the first documented dance 
technology performance which appeared to specifically explore how dance could be 
mediated through computer technology.  
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Figure	7:	Laban	writer	interface	(Choensawat,	Nakamura	&	Hachimura	2015,	p.	10835)	
Whereas, in the 1970s David Sealy at Iowa University created a software program that 
edited, formatted, analysed and manipulated dance that used Laban symbols (Figure 7).  
The University of Sydney, Australia and the University of Waterloo, Canada, 
collaborated on a computerised Benesh dance notation system (Gray 1989, p. 2). 
Previously, this type of dance knowledge was documented in written from or recalled 
memory.  Through these systems the expansion of dance knowledge through digital 
technology emerged.  The ability to choreograph with a digital dancer occurred when 
the computer animation specialist Dr Tom Calvert, in consultation with Merce 
Cunningham, created Lifeforms.  Lifeforms enabled dancers to conceptualise and 
visualise movement in a digital environment (Salter 2010, p. 265).  The movement 
styles represented in the software was based on Cunningham’s own dance style and 
ballet technique (Figure 8).  Cunningham developed works well into his old age, and he 
used Lifeforms to execute movements his body could no longer perform in a series of 
dance performances starting with Trackers (1991).  These software applications 
represent the emerging democratisation of digital technology through domestic software 
that enabled more dance artist to engage with technology to shape and code the dancers 
body.   
 
 												
Figure	8:	LifeForms/DanceForms	interface	(Interactive	2017)		
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Figure	9:	Troika	Ranch	Dance	performance	and	the	Isadora	Software	Interface	(TroikaTronix)	
More recently, the contemporary dance company Troika Ranch headed by Mark 
Coniglio and Dawn Stoppiello, and Coniglio’s subsidiary software company Troika 
Tronix pioneered MIDI4 interactive elements for dance performance through their 
software Isadora (Figure 9).  This software ‘changes choreographic possibilities 
through the real-time video and sound MIDI trigger systems’ and motion capture 
through integrating hardware such as, the Wii Remote and the Xbox Kinect (Bramwell 
1994).  The software provides the creative team with an array of powerful real-time 
effects in a single package that is compatible with traditional technical and lighting 
systems in a platform that is affordable and comparatively easy to use.  Troika Ranch 
through Isadora explored the intersection of technology and physicality in dance works 
that specifically explored the increasing impact of technology on the body and humanity 
 
Rather than use software to recreate stylised dance movement, the London-based 
choreographer Wayne McGregor used digitally created movement in his choreographic 
process.  Poser is a relatively straightforward 3D animation software that is not 
specifically developed for choreographic or dance development.  McGregor used the 
software for choreographic inspiration through the creation of movement using a 
human-like animated figure.5  The figure can be placed in a series of poses or 
configurations on a timeline and the software fills in the pathways from one pose to 
another.  He would create short movement animations of movement phrases that were 
often physically impossible for live dancers.  The Poser figure had no limitations in 
joints; the limbs could move through each other and gravity was optional.  The software 
had a tendency to spin out of control, a glitch that McGregor embraced.  McGregor used 
Poser to inspire movement and even forfeited some of his choreographic choices to 
Poser.  The Poser choreographic device creates the question of how to embody 
impossible animated movement with the real body (Figure 10).  This poser technique is 
different to Cunningham’s choreographic use of Lifeforms where the dance movement 
is parallel to contemporary dance technique.  McGregor asked his dancers to somehow 																																																								4	MIDI stands for Musical Instrument Digital Interface.  MIDI technology was initially created to 
manipulate sound but was quickly expanded to interact with video and other stage elements in real-time.  
5 In 1999, Wayne McGregor led a week-long choreographic workshop program at the Melbourne dance 
company Chunky Move, which I attended.  In this workshop, he outlined and discussed his choreographic 
approaches and his use of Poser.		
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embody this impossible movement and in doing so created different ideas of dance 
through a digital process and in particular the digital glitch.  
 
 
 
 
 
 
 
 	
 
 
 
 	
Figure	10:	The	Poser	interface	with	impossible	dance	movement	(screenshot	Megan	Beckwith,	2016)		
Projection in performance is often thought of as a current technique; however it was 
pioneered during the late 1800s and early 1900s.  With the introduction of electricity the 
vaudeville dancer Loïe Fuller created dance performances that used projection and in 
doing so transformed herself into something new.  Fuller merged dance with changing 
coloured light that reflected onto her costume.  She created lighting effects from lamps 
fitted with revolving discs of gel and projected imagery from magic lanterns that cast 
images on her costume (Figure 11).  These performances were hugely popular and 
tapped into the public hunger for visual imagery and illusions in the Victorian era.  She 
was the first woman solo dance performer to her physicality through the technical 
process of projection.  She transformed herself from dancer to ethereal being and has 
been described as ‘not a woman, but a metaphor’ as her body became extended and 
transformed by the technical elements (Albright 2007, p. 41). 
 
 
 
 
 
 
 
 
 
 
 
 
Figure	11:	Loïe	Fuller	and	her	costume	without	projection	(Beckett	c.1900)	
In the early 1900s the avant-garde theatre director Erwin Piscator worked with 
projection as he wanted to ‘build with light’ (Salter 2010, p. 43).  In his 1924 play 
Fahnen (Flags) and subsequent historical pageant called Trotz Allem (Figure 12), he 
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utilised slide and film projections.  In these works he used the media to express his 
ideas, which were often ‘explicitly political and ideological’, and he interwove 
choreographed live action with the projected film (Salter 2010, p. 33).		In 1924 the 
Russian and Soviet theatre director Vsevolod Emilivich Meyerhold created a theatre 
performance called D.E. in which he projected signs and directional comments from 
himself to the performers live on stage (Salter 2010, p. 19).		These early directors were 
creating new ideas about the dramatic possibilities of space and light by manipulating 
emerging technologies.  
 
 
 
 
 
 
 
 
				
Figure	12:	Erwin	Piscator,	Fahene	(Flags),	Volksbuhne,	1923	(Salter	2010,	p.	146)	
In 1962, the computer engineer and innovator Billy Kluver collaborated with 
choreographer Merce Cunningham, sound artist John Cage, and video and electronic 
artists Stan Vanderbeek and Nam June Paik to create the dance performance, Variation 
V (Figure 13) (DeLahunta & Bevilacqua 2007, p. 4; LeVasseur 1965).  One critic 
complained that ‘the film overwhelmed the dance’ and another wrote that the audience 
‘may have been stunned and shocked but it was impossible for anyone to be bored 
(Miller 2001, p. 562; Walter 1965).  Interestingly, the transformative elements in this 
work can be seen in current dance technology performances such as, projected video 
environments, the use of multiple screens and live interactivity.  
 
 
 
 
 
 
 			
Figure	13:	Variations	V	(Cage	1965)		
The notion of the body as a site for projection was explored by choreographer Meredith 
Monk in the mid-1960s.  Meredith Monk’s first work with film projection was 
performed in 1966, in this work called 16 Millimeter Earrings, she put a paper ‘lantern 
over her head and projected a movie of her face’ onto the lantern (Jowitt 1997, p. 5).  
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Instead of projecting the film of herself on a screen or on walls, her body became the 
site for the projection.  Described as ‘one of the eeriest objectifications of the 
performing persona’ her body and identity was transformed through the projected image 
(Jowitt 1997, p. 5).  The technology and the performance were integrated as one 
element in which her disembodied head was reconstructed and her physicality re-
scribed.  This work is representative of the many small experimental works produced at 
this time that were exploring both the technical and artistic ramifications for dance, 
performance and physicality.  
 
In 1976, the large ensemble work Einstein on the Beach brought large projection and 
performance to mainstream audiences.  Einstein on the Beach, a massive 12-hour opera, 
was composed by Philip Glass, directed by Robert Wilson and choreographed by 
Lucinda Childs.  Through the combination of the projected media and theatrical 
elements time had the appearance of being ‘sped up, slowed down and reversed’ and the 
manipulation of these elements ‘generate a trancelike state of motionless motion’ (Salter 
2010, p. 58).  This hybrid work had mass appeal and brought performance technology 
from small experimental projects to large-scale traditional and main-stream theatre, 
changing the esthetics of performance with video and multimedia. 
 
Towards the end of the 1980s and early 1990s, low-cost personal computers enabled 
any artist to develop media elements themselves through software such as Final Cut 
Pro, After Effects, Maya and iMovie (Saltz 2008, p. 337) .  Lev Manovich, a computer 
engineer and writer, explains the pervasive impact of such technology: ‘over the last 
two decades, media software has replaced most of the other media technologies that 
emerged in the nineteenth and twentieth centuries’ (Manovich 2013, p. 4).  The 
development and accessibility of such software gave any artist with basic computer 
skills the ability to create their own video content.  This precipitated an explosion of the 
use of video projection in dance performance.  Often large projections were placed at 
the back of a performance and used as a contextualisation tool where ‘the media 
functions as a virtual scenery’ (Osthoff 2003, p. 468).  As early as the 1980s, the Milan-
based group Strudio Azzurro conceived their video projection as a way of creating 
environmental elements for the performance, which they described as ‘video ambients’ 
which indicates the performance mechanism of the projection (Salter 2010, p. 140). 		
 
 
 
 
 
 
 
 
 
Figure	14:	Dumb	Type	performance	of	Memorandum	(Dumb	Type	1999)	
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Projection became a common way for choreographers and dance artists to create a 
dance technology work.  Indeed, since the 1980s most large dance companies will have 
used some form of projected imagery in their work.  One of the most enduring digital 
dance companies that were an early user of video technology in dance performance is 
Dumb Type.  Their work generates questions about the virtual and real performer 
through the use of scenic-scapes that often confuse the corporeal body with its 
simulated other (Figure 14).  Dumb Type incorporated video imagery, effects, multiple 
projections and screens, and dance to produce a high-powered performances.  They 
incorporated a rapid editing style that was developed in popular music video clips of the 
time and was described by Johannes Birringer:    
 
Dumb Type often creates dense, quivering, and pulsing image projections, taken 
to the limits of maximum acceleration, and the computerized “image system” 
appears like an automatic machine moving outside of anyone’s control.  The 
dancers appear as mapping modules of the image machine: they are completely 
permeated by its effects, by the video-light and the intensely loud sound, and 
their physical presence is no longer autonomous but integrated into the machine. 
(Birringer 2003, p. 99)   
 
Through their non-linear video editing they that layered real performers in the 
architecture of the video creating virtual environments and performers that moved 
seamlessly with each other.  Video arguably is one of the most accessible way to create 
visual impact through a digital process and there are many examples of dance 
companies who have used video in dance performance such as: the Australian Dance 
Company, Chunky Move, the Australian Ballet, the New York City Ballet, Streb 
Extreme Action, the Nederlands Dans Theatre and Random Dance Company.  	
Beyond video use of 3D animation has created many different possibilities for dance.  
Rather than using the traditional drawing technique made famous by Walt Disney 
Studios, 3D animation uses software to create the frame-by-frame animation that was 
pioneered by the film animation studio Pixar.  During the 1990s and 2000s, the use of 
3D animation in performance became more popular.  This innovation was made 
possible by the development of more powerful computers and the release of software 
such as Maya, After Effects, Blender, Motion Builder, Max MSP, Daz3D and Poser.  
Animation in dance performance is frequently used to create the illusion of the 
performer existing in a digitally animated world.  The performer often interacts with 
animated objects or props, and appears to become an element in the animation-scape.   
 
Animation brings the ability to have any image, virtual performers, gaming aesthetics 
abstract and hyper-real imagery to the dance experience.  As early as the 1980s the 
dance academic and dance creator Yacov Sharir could foresee that through technologies 
such as animation dance was being transformed, his work asked, ‘what kind of dance 
can be made in a world without physical limitations?’ (Sharir 2005).  The seminal 3D 
animation dance performance was Twyla Tharp’s 1993 work The Catherine Wheel.  In 
The Catherine Wheel, Tharp used two animated elements, a dancing human figure and 
an animated pineapple, which at the time were hugely expensive to create.  The 
pineapple was a major theme of the work and the reviewer Anna Kisselgoff described 
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the audiences strong response to the animation, ‘the pineapple, a succulent fruit but also 
known in slang terms as a dynamite bomb, is a key symbol.  It is seen in various sizes 
and everyone wants it’ (Kisselgoff 1981).  The work also included a duo between a 
virtual and live performer.  Through this duo, it became apparent that animated objects 
and figures could also be a performer (Figure 15).  In 1989, Judith A Grey of San 
Francisco University wrote: 
 
The relationship between the dancer and his or her environment will be limited 
only by the imagination of the choreographer and the power of the computer.  
The prima ballerina of the future may not be a living human being at all, but a 
digitised visual image with a three-dimensionality capable of amazing feats and 
dazzling human likeness. (Gray 1989, p. 21)  
 
 							
Figure	15:	Twyla	Tharp’s	1993	work	The	Catherine	Wheel	(Tharp	1981)	
These works paved the way for more recent performances, such as: Torque Starter 
Metropolis and Hora, by Enra; and Hakanai by Adrien Mondot and Claire Bardainne.  
These performances are often spectacular and use animation to augment dance and the 
live performance space, they have been extremely successful touring through Asia, 
America and Europe.  The Japan based dance company Enra have created dance 
animation work since 2012.  Their work is a combination of interactive and non 
interactive projection.  Enra’s work fuses animated imagery with live performance to 
create complex short performance works.  These dynamic and immersive performances 
often create transforming animated environments that use 3D objects that become 
virtual props for the performer to dance with (Figure 16).  Enra’s performances received 
millions of hits and likes on social media such as, Facebook and YouTube, which 
became an alternative performance platform with a global audience.  
  
Animation brings to dance endless imagery possibilities with potential for hyper-real 
landscapes, animated bodies and abstract imagery that are only limited by budget and 
computer power.  While the preproduction of an animated dance performance is very 
expensive the potential to tour a work is likely more cost effective than transporting a 
traditional stage set.  Furthermore, the need to have a group of dancers to create patterns 
and movement in time and space is replaced by animated objects that can be in any 
form and move with or against the laws of physics.  This chapter has provided a brief 
survey of the relationship between emerging technologies and innovation in dance 
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practice. These works have blurred the boundaries between dance, technology and 
performance in works that are often experimental and innovative. I have argued that the 
development of new technologies, from the electric light to video projections and 
software packages has exerted an influence on dance practice.  Having established a 
historical context for my work, the next chapter will focus on the stereoscopic image. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure	16:	Torque	Starter	by	Enra	showing	the	dancer	with	animated	props	(Hanabusa	&	Mochizuki	2013)			 	
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Chapter	3:	The	Stereoscopic	Image	
The stereoscopic image is currently known as 3D imagery and it is often hailed as new 
technology despite having a long history dating back to the 1830s.  This chapter 
outlines its first wave of popularity from its discovery in the 1800s to its demise in the 
1920s with the invention of film.  The theory behind stereoscopic imagery has been 
subject to rigorous philosophical analysis since the time of Euclid.  It is these ancient 
concepts revolving around vision and optics that provided the seminal ideas behind the 
development of stereoscopic imagery.  By examining the historical, cultural and 
theoretical history of the stereoscopic movement we can better understand its 
contemporary influence and its likely potential in the future.  The performance work 
Parallax was inspired and contextualised by the historical literature survey of the 
stereoscopic image and in this chapter I will also outline how I utilised the notions of 
the Victorians as a basis for the animation imagery and performative elements of 
Parallax.  This chapter concludes with the short review of dance performances that 
have used stereoscopic imagery in live dance performance from its inception in the 
1920s.  
 
To see stereoscopic images materialise and hover in space in front of your eyes appears 
to be magic.  The projected objects seem so real you feel like you can reach out and 
touch them.  The stereoscopic illusion exploits our binocular vision and deceives us into 
perceiving images that exist in spaces, places and plains, other than where they really 
appear.  The perceived tangibility of these images makes the stereoscopic effect a 
compelling phenomenon.  In 1859 Oliver Wendell Holmes described his experience of 
the stereo image:  
 
The mind feels its way into the very depths of the picture.  The scraggy branches 
of a tree in the foreground run out at us as if they would scratch our eyes out, the 
elbow of a figure stands forth so as to make us almost uncomfortable. (Holmes 
1859, p. 8) 
 
Above, Homes is describing how the 3D image is fundamentally different to 2D 
images.  The stereoscopic picture appears not as a surface remote from the viewer but 
has the ability to create a proximal relationship and connection with the viewer.  The 
stereoscopic image can create space and depth in panoramas that make the audience feel 
as though they are immersed in the projected environment.  Images are liberated from 
the projection surface by creating the illusion that images protrude into the viewer’s 
space.  It is this proximal relationship between the viewer and the audience that makes 
the stereoscopic image a compelling effect and one I wanted to use in my dance practice 
and performance.  
 
Charles Wheatstone invented the stereoscope in 1838.  Wheatstone was a famous 
English scientist and inventor who developed many ground breaking inventions and 
formulated theories during his life.  Wheatstone introduced the stereoscope to the world 
in the first of two scientific journal articles.  The first essay called Contributions to the 
Physiology of Vision – Part the First. On some remarkable, and hitherto unobserved, 
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Phenomena of Binocular Vision was an introduction and explanation that proved his 
theories on binocular vision and the stereoscope; the second 1852 essay updated 
developments in the new field of stereoscopy (Wheatstone 1838, 1852).  The most 
pivotal change in this second essay was the use of daguerreotypes and photography in 
the stereoscopic process, which was patented six months after Wheatstone’s first essay.  
With the introduction of photography, the stereoscope was transformed from an 
instrument of science and medicine to an entertainment phenomenon.  The stereoscope 
became wildly popular and almost every Victorian parlour included a stereoscope and a 
range of 3D cards, which enabled audiences to enter different worlds.  
 
There were other theorists working on the nature of the retina during the early 1800s, 
such as Wheatstone’s rival David Brewster.  Brewster was passionate about the 
stereoscope and wrote widely on optics during this time, even inventing his own optical 
devices including a handheld stereoscope.  Brewster used his ideas on polarised light 
and multiple reflection to invent the kaleidoscope, which was a popular illusionary 
object of the Victorian era (Brewster 1819).  These concepts, which were explored by 
Brewster, were used as inspiration in the performance work Parallax in two ways.  
First, I used the shape of the pentagon from his kaleidoscope design as a basis for the 
fractal animation (Figures 17 & 18).  Second, I used diagrams of light waves as 
inspiration for the animation design within the Blue Wave scene (Figures 19 & 20).   
 
 
 
 
  
 
 
 
 
 
Figure	17:	Brewster’s	kaleidoscopeand	the	design	for	the	pentagon	lens	(Brewster	1819,	pp.	89,109) 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure	18:	Fractal	created	from	many	pentagons	inspired	by	Brewster’s	kaleidoscope	design	(Beckwith	2016)	
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Figure	19:	Polarised	light	and	filter	diagram	(Enacademic	2016)												
	
Figure	20:	Polarised	light	animation	in	performance	(Beckwith	2016) 
The popularity, and commercial potential of binocular vision and the stereoscope fueled 
a bitter rivalry between Wheatstone and Brewster.  Brewster actively campaigned 
against Wheatstone to undermine his discoveries and gain notoriety and wealth for 
himself.  Others tried to discredit and even claim part of the invention of the 
stereoscope, with the Gossip column in the The Photographic News describing a Mr. 
Elliot, who after reading Wheatstone’s second essay, claimed to have discovered 
binocular vision himself, however he quickly withdrew this statement, the gossip 
column reported: 
 
Mr. Elliot at once wrote to renounce all claim to the discovery stating that he 
had not noticed the proper date, and giving Professor Wheatstone full credit for 
the invention. (The French Photographic Society 1860, p. 219) 
 
There were many other attempts to discredit Wheatstone, which are a testament to the 
importance of the discovery of the binocular vision and the invention of the stereoscope.  
They also point to the potentially huge financial gain associated with such discoveries.  
Almost every Victorian parlour had a stereoscope and it was used as entertainment, not 
unlike the television of the 20th century.  
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Wheatstone’s stereoscopic invention was based on the notion that we see the world 
through binocular eyes.  It is this part of our visual nature that the stereoscopic illusion 
manipulates in order to create its illusions.  Binocular vision is the capacity to see one 
image, even though each eye has its own different and unique view of the world.  The 
term binocular vision means ‘vision with two eyes’, it also refers to the ‘special 
attributes of vision’ we have, for example; depth perspective, enhancement of faint 
distant objects, and a wide field of view (Steinman, Steinman & Garzia 2000, p. 1).  
These features work together to create one image in the mind.  David Stidwill and 
Robert Fletcher describe and define binocular vision as: 
 
The integration of monocular sensory and motor visual information into a 
combined percept of the surrounding physical space.  This visual percept is 
heavily edited by the brain.  It is affected by visual memory, and we sometimes 
react to visual stimuli before they pass into consciousness. (Stidwill & Fletcher 
2011, p. 1) 
 
The idea that we often react to visual stimuli before it passes into consciousness is an 
interesting phenomenon.  It may be this part of our visual nature that accounts for the 
surprise often associated with stereoscopic imagery.    
 
 
 
 
 
 
 
 
 
 
 
 
Figure	21:	Wheatstone's	hand	drawn	cubes	(Wheatstone	1838,	p.	372)	
Initially, Wheatstone’s focus was to scientifically prove the existence of binocular 
vision.  To demonstrate and confirm binocular vision Wheatstone used a method of 
separating each image that would be viewed by each eye.  At first he did this without 
the technical assistance of the stereoscope.  This is best illustrated by Wheatstone’s first 
published diagram of a stereoscopic image (Figure 21).  To view this stereoscopic 
illusion (above), place the page up to your nose, gaze at the diagram and slowly draw 
the page away from your face, stare straight ahead and through the paper.  It helps if 
there are no shadows on or light from behind the paper.  The two images will become 
one stereoscopic image, you may also see shadows of each image with your peripheral 
vision.  This is one of the simplest stereoscopic illusions designed by Wheatstone.  To 
prove his discovery Wheatstone developed a mirror-viewing box that separated the view 
of each eye and enabled him to experiment with the vision of each eye.   
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Figure	22:	Wheatstone’s	design	for	the	stereoscope	(Wheatstone	1838,	p.	370)	
Wheatstone’s hand drawn stereoscopic images were the inspiration for the animated 
cubes and torus in Parallax (Figure 23).  I used the animations to build a 3D space 
around the dancer and thereby created	a	volume	for	the	performer	to	inhabit.		The 
images where released from the screen and existed with the performer.  For example, 
large cubes encase the dancer and then deconstruct and fill the space.  In contrast, the 
torus emerges from infinity and moves through the screen appearing solid and heavy in 
the space hovering directly above the dancer’s head (Figure 24).  Due to the placement 
of the 3D image the performer is either perceptually drawn into the animation or 
juxtaposed by it, these concepts are explored more in the final chapter.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
	
Figure	23:	Wheatstone’s	hand	drawn	stereoscopic	images	(Wheatstone	1838,	p.	372)	
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Figure	24:	Torus	and	Cube	scenes	from	Parallax	(Beckwith	2016)			
It quickly became apparent to Wheatstone that images that were more complicated 
would create a more compelling affect.  Wheatstone soon employed artists to create 
detailed hand drawn or painted stereo images, he described: 
 
Careful attention would enable an artist to draw and paint the two component 
pictures, so as to present to the mind of the observer, in the resultant 
perceptions, perfect identity with the object represented.  Flowers, crystals, 
busts, vases, instruments of various kinds, &c., might thus be represented so as 
not to be distinguished by sight from the real objects themselves. (Wheatstone 
1838, p. 376) 
 
Wheatstone continued his research and in 1852 he published a follow-up essay on the 
stereoscope called Contributions to the Physiology of Vision. – Part the Second. 
Daguerreotype imagery was invented six months after his first essay, and in his second 
essay he described improvements to the stereoscope’s technical design, most notably 
the use of the new form of imagery.  These new pictures in combination with the 
stereoscope created highly detailed reproductions that transformed imagery to 
unprecedented levels of detail.  This ability of the photography and daguerreotype was 
the key to the commercial success of the stereoscopic image.  Wheatstone quickly 
recognised the potential of these images for use in the stereoscope, writing:  
 
What the hand of the artist was unable to accomplish, the chemical action of 
light, directed by the camera, has enabled us to effect…I was indebted for the 
first Daguerreotypes executed for the Stereoscope. (Wheatstone 1852, pp. 7-8) 
 
The new pictures created by the daguerreotype, photography and the stereoscope 
transformed both imagery and notions of imagery and were fantastically successful.  
Interestingly, these early images that Wheatstone described were not stylised or 
romanticised images, but depicted ordinary people doing everyday tasks, such as 
hanging out washing and chopping wood.  It was only with commercial success that 
more idealised, glamorous and often sentimental images were captured.  The petal 
animation in Parallax was not only a representation of femininity but also a popular 
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theme in early stereoscopic cards that often pictured flowers alongside women and 
children (Figures 25 & 26).  I animated realistic petals to create a falling petal landscape 
for the dancer to be immersed in (Figure 25-27).  
 
 
 
 
 
 
 
				
	
	
Figure	25:	Gathering	Daisies,	Victorian	stereoscopic	card	(Bingley	1899)																
	
Figure	26:		Gossip,	a	floral	Victorian	stereoscopic	card	(Wyman	1899)											
Figure	27:	Petal	animation	and	Petal	scene	in	performance,	Parallax	(Beckwith	2016)	
Wheatstone’s ability to create highly visually detailed stereo images was key to the 
commercial success of the stereoscopic image.  The stereoscopic images of the 1830s 
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were new, novel and extremely popular and initially were often misunderstood.  Holmes 
wrote: 
Many persons suppose that they are looking on miniatures of the objects 
represented, when they see them in the stereoscope.  They will be surprised to be 
told that they see most objects as large as they appear in Nature. (Holmes 1859, 
p. 5) 
 
The confusion around the stereoscope may have been due to the enclosed boxed 
peepshow format of the equipment and the incredible and previously unseen detail that 
emerged from within.  The notion of the person in the box was reflected in the 
reoccurring hall scenes in Parallax.  The hall appeared as a box-like space that the 
audience and dancer are drawn into.   
 
 
 
 
 
 
 
 
	
											
Figure	28:	 The box like stereoscope (Appleton c.1860s) 				
 
 
 
 
 
	
Figure	29:	Green	Hall	scene	stereoscopic	video	duo,	Parallax	(Beckwith	2016) 
The 18th century viewer of stereoscopic imagery was often surprised by the picture that 
was produced by these new techniques, Holmes wrote: 
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Then there is such a frightful amount of detail, that we have the same sense of 
infinite complexity which Nature gives us.  A painter shows us masses; the 
stereoscopic figure spares us nothing, all must be there, every stick, straw, 
scratch, as faithfully as the dome of St. Peter's, or the summit of Mont Blanc, or 
the ever-moving stillness of Niagara. The sun is no respecter of persons or of 
things. (Holmes 1859, p. 5) 
 
The ‘frightful’ image of the stereoscopic illusion is replicated in the Fractal scene of 
Parallax.  With a more current interpretation of ‘frightful’ the image appears dangerous 
and the dancer moves a perilous pathway through the sharp edges of the animation 
(Figure 31).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
	
Figure	30:	Polygon	Fractal	scene,	Parallax	(Beckwith	2016) 
The new pictorial abilities of the stereoscope combined with the photographic image 
created detailed pictures as never seen before.  The stereoscopic illusion seemingly 
captured life and held it still.  Holmes considered that the stereoscopic image also 
contained more honesty than 2D pictures.  He thought the 3D image created by the 
stereoscope was an accurate reflection or a manifestation of ‘truth’, one that captured 
humanity.  Holmes likened the stereoscope image to a ‘mirror’, he wrote:   
 
…the mirror with a memory and especially that application of it which has given 
us the wonders of the stereoscope, is not so easily, completely, universally 
recognised in all the immensity of its applications and suggestions. (Holmes 
1859, p. 2)  
 
Holmes and Wheatstone’s descriptions of the stereoscopic image were inspiration for 
the Still Star scene in Parallax.  The dancer moved slowly through a series of poses and 
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appeared caught in the stereoscopic image that emulated Wheatstone’s ‘ever moving 
stillness’ and Holmes’ ‘captured life’.  
 
 
 
 
 
 
 
 
 								
Figure	31:	Still	Star	scene,	Parallax	(Beckwith	2016)	
In the development of the stereoscope Wheatstone drew on ancient ideas of optics.  The 
knowledge that we see a different viewpoint from each eye has been known for 
centuries.  In his Treatise on Optics (300BC) the ancient Greek mathematician Euclid 
identified the visual discrepancy between the eyes, and approximately 700 years later 
the Arabian philosopher Alhazen echoed this idea in his notions on the nature of vision:   
 
And the fact that a single visible object is sometimes perceived as single and 
sometimes as double, while in either case two forms are (impressed) in the two 
eyes, indicates that, besides the two eyes, there is some sensitive agent according 
to which the two forms extending from a single object that is perceived singly 
are perceive as one. (Alhazen line 6.74) 
 
Historically, the different field of view from each eye was considered so negligible that 
it had little affect to how we perceive the world.  This disregarded part of our visual 
nature is nevertheless a key component in understanding how we visualise and 
experience the world.   
 
Incidentally, Leonardo da Vinci used the reverse of the binocular perspective in his 
monocular, but realistic paintings.  In his paintings, da Vinci created an unparalleled 
realism.  Da Vinci’s ideas were based on the ‘optical tradition of the middle ages and 
upon Aristotle’s Meteorology’.  He was very aware of the fact that each eye sees things 
differently from the other (Bell 1993, p. 100).  Da Vinci therefore painted using the 
perspective of only one eye through the technique of linear perspective, which created 
the perception of depth and realism on a flat surface (Figure 32-33).  The use of 
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binocular vision or a stereoscopic perspective was a hindrance to da Vinci’s painting 
technique.  He wrote in his book the Art of Painting:  
 
It is impossible that objects in painting should appear with the same relief as 
those in the looking glass, unless we look at them with only one eye. (Da Vinci 
1651Chap. CXXIV) 
 
You ought to represent nature as seen in your looking-glass, when you look at it 
with one eye only: because both eyes surround the objects to much particularly 
when they are small. (Da Vinci 1651Chap. CCCL) 
 
 
 
 
 
 
 	
	
	
Figure	32:	Leonardo	da	Vinci	one	point	linear	perspective	(Da	Vinci	c.1500;	Studio	2003) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure	33:	One	point	linear	perspective	in	Parallax	(Beckwith	2013b)	
The diagram below, was used by da Vinci to illustrate how to paint he represents his 
ideas of monocular perspective.  The images on the left and right represent the 
monocular form or the perspective of one eye.  The diagrams A and B represent the 
perspective with two eyes.  Although da Vinci used this illustration to describe the 
correct way to represent an image in his painting technique, he has also represented 
binocular vision, and how a stereoscopic image is constructed.   
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Figure	34:	Leonardo	da	Vinci’s	diagram	instructing	how	to	look	at	an	object	and	to	paint,	with	one	eye	rather	than	two	(Da	Vinci	1651Chap.CCCXLVIII)	
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure	35:	Gold	Sphere	scene	in	performance	and	animated	stereioscopic	duo	(Beckwith	2016)	
Ideas such as da Vinci’s theory of perspective and Euclid’s Treastise on Optics inspired 
Wheatstone.  In particular, da Vinci’s work on optics led him to develop his own optical 
theories.  Wheatstone described da Vinci’s dismissal of binocular vision: 
 
Had Leonardo da Vinci taken, instead of a sphere, a less simple figure for the 
purpose for his illustration, a cube for instance, he would not only have observed 
that the object obscured from each eye a different part of the more distant field 
of view, but the fact would also perhaps have forced itself upon his attention, 
that the object itself presented a different appearance to each eye.  He failed to 
do this, and no subsequent writer within my knowledge has supplied the 
omission; the projection of two obviously dissimilar pictures on the two retinae 
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when a single object is viewed, while the optic axes converge, must therefore be 
regarded as a new fact in the theory of vision. (Wheatstone 1838, p. 372) 
 
Da Vinci created an image that was the representation of depth and perspective on a flat 
surface.  Whereas, on a flat surface Wheatstone, through his stereographic techniques, 
was able to set the image free from the surface.  The image could now exist beyond the 
surface of the page.  The spheres in da Vinci’s diagrams were inspiration for the gold 
spheres in Parallax.  The spheres appear as planets that float above the dancer, this also 
reflects the mathematical equation of the parallax (Figure 35).  	
From the moment the stereoscope was released to the public there was a flurry of 
invention that continued through to the development of the film industry in the early 
1900s (Zone 2007, p. 1).  Initially, the stereoscopic improvements were modifications 
on Wheatstone’s stereoscope.  These were changes such as Oliver Wendell Holmes’ 
American hand held stereoscope and David Brewster’s hand-held lenticular 
stereoscope.  These miniaturised version of the large box stereoscope were quickly 
commercialised as their popularity meant a great financial gain, not unlike the computer 
games of today (Grosser 1975).  The stereoscopic technology used in Parallax is not far 
removed from Wheatstone’s original design; it is the digitisation of the imagery and use 
of more powerful projections that distinguishes contemporary stereoscopic technology.  
It is worth underscoring that the mechanisms of the separation, perspective and the 
delivery of the image to the spectator conform to Wheatstone’s original design.   
 
 
 
 
 
 
 
 
 
 
 
Figure	36:	Victorian	ladies	with	an	Oliver	Wendell	Holmes	stereoscope	(Graves	ca.	1890)	
 
 
 
 
 
 
 
 
 
 	
Figure	37:	David	Brewster’s	lenticular	stereoscope	(Ginns	&	Ginns) 
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Up until the 1860s the stereoscopic images were static, the development of moving 
stereo image drew upon older notions and devices that were founded on the philosophy 
of persistence of vision.  The veracity of the persistence of vision was debunked by Max 
Wertheimer (Wertheimer 1929).  If images did actually persist on the retina ‘the result 
would be a piling up of images, or at best a static collage of superimposed still pictures, 
not an illusion of motion (Anderson 1993).  Nonetheless, this concept inspired the 
invention of many illusionary devices that led to the development of the moving 
stereoscopic image.  In short, the ‘persistence of vision’ is the concept that contends that 
an afterimage persists on the retina for a fraction of a second.   
The Victorian idea of persistence of vision was based on ancient notions of vision.  The 
Roman poet and philosopher Titus Lucretius Carus in his epic poem On the Nature of 
Things mentions persistence of vision in relation to dreaming, he wrote, ‘ceasest not to 
see’ (Lucretius 50 B.C).  Two hundred years later the Roman Egyptian mathematician, 
astronomer, geographer and astrologer Claudius Ptolemy described a series of 
experiments he conducted using a spinning disk, he wrote in his Treatise on Optics: 
 
The visual impression is created in the first revolution is invariably followed by 
repeated instances that subsequently produce an identical impression… if 
(differently colored) lines are drawn on the disc's surface the entire surface of 
the disc will appear to be uniform color when it is spun (Ptolemy, p. line 96).   
 
In the Victorian era, consecutive to the development of stereoscopic technology, the 
concept of persistence of vision inspired numerous inventions.  Many of these new 
devices were toys, which use a quick rotation from one image to another to create a 
visual illusion, not unlike Ptolemy’s coloured disc.  The experimentation with such 
devices was an important step towards the development of the moving stereoscope.  The 
inventions that were inspired by the stereoscope were numerous.  Often born from 
science but they were ‘quickly converted into forms of popular entertainment’ and the 
thaumatrope was one of these devices (Crary 1995, p. 29).  
 
 
 
 
 
 
 
 
 
 
 
 			
	
Figure	38:	The	thaumatrope	(Ayrton	1853,	p.	391)	
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Figure	39:	The	thaumatrope	in	action	(Ayrton	1853,	p.	376) 
The thaumatrope was invented by Dr John Ayrton in 1827 was a disk with two different 
but corresponding images on each side, such as a bird on one side and a cage on 
another.  When the disk was spun, the images merged together and the bird magically 
appeared in the cage.  The thaumatrope was first described in the 1827 children’s 
journal called Philosophy in Sport (Ayrton 1827).  The journal introduced new 
scientific discoveries to children in the form of story as promotion for the device.  
Another of these objects of entertainment was the phenakistoscope, invented by Joseph 
Plateau in 1831 (Zone 2007, p. 25).  The phenakistoscope was a spinning disk attached 
vertically on a handle; around the centre of the disk was a series of sequential pictures 
not unlike the frames of an animation.  The user would spin the disk and look through 
the moving openings at the disk's reflection in a mirror.  In a manner similar to the 
experience of watching a very short section of film the viewer in the mirror would see 
the image move.   
 
 
 
 
 
 
 
 
 
 
 
 
	
	
	
Figure	40:	The	phenakistocope(Ayrton	1853,	pp.	398,	9)	
These devices and others like them were extremely popular as public interest in optical 
illusionary instruments that manipulated imagery that produced a ‘rupture between 
perception and its object’ grew (Crary 1995, p. 106).  The imagery produced in these 
devices was popular and fed an increasing public appetite	for visual illusions. In 
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Parallax, I animated a large disk that emulated the spinning movement of the 
thaumatrope by placing different images on each side of a large disk.  However, due to 
the size of the disk and the speed at which the disk needed to move, it induced powerful 
simulation sickness as the image did not fuse successfully.  I slowed the animation 
down and placed the dancer in the space where the drawing on the thaumatrope would 
have been.  In this way the speed of the disk turning drew the body of the performer into 
a common region with the disk, creating an interrelated scene (Figure 41).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
	
Figure	41:	Green	Thaumatrope	scene	(Beckwith	2016) 
Chronophotography is another important technique that helped in the development of 
the moving stereograph.  Chronophotography is a photographic system that places a 
series of images in chronological order to show movement and is often seen as an 
important element in the invention of film.  This method captured movement in a quick 
running secession of photographic frames, these images would then be arranged like 
animation cells or layered in a single frame.  Eadweard Muybridge was the first to 
develop this technique, however there were soon others who worked in similar ways, 
such as the French scientist Etienne Jules Marey.  Muybridge was a prolific 
photographer who gained worldwide fame photographing animal and human movement 
imperceptible to the human eye (Prodger 2003, p. 4).  This photographic technique was 
not instantaneous as we know it, but simply showed an image of movement captured in 
an instant, which was difficult to achieve as the exposure times for photography were 
extremely long.  Muybridge used these images to investigate physical movement that 
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the eye could not perceive, not unlike the use of motion capture today.  It was the 
invention of the motion picture that made the work of Muybridge obsolete.  
 
 In Parallax I used these images as a starting point for movement as well as the 
development of the animations.  I was particularly drawn to the images of Muybridge’s 
female models and chose a series of poses from these images as inspiration for my 
choreography.  I learnt these poses and then created movement pathways from one to 
another (Figures 42 & 43).  By using Muybridge’s photos I reconstructed the movement 
of the Victorian woman in a current and digital choreographic process.  Some of the 
animation elements were also inspired by Muybridge’s images, in particular the series 
of women washing and the picture grid he used as a backdrop (Figure 44-47).   							
	
Figure	42:		Muybridge’s	images	of	a	nude	woman	pouring	water	over	head	(Muybridge	1887c)									
	
Figure	43:	Pouring	water	over	head	movement	from	Parallax	(Beckwith	2016)		
 
 
 
 
 
 
 
 
 
 
 
 
	
Figure	44:	Muybridge’s	images	of	a	nude	woman	striking	various	poses	(Muybridge	1887a)	
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Figure	45:	Movement	and	photographic	grid	in	Parallax	(Beckwith	2016)				
 
 
 
 
 
 
 
 
	
Figure	46:	Muybridge’s	images	of	a	nude	woman	pouring	a	bucket	of	water	over	another	nude	woman	(Muybridge	1887b)														
	
Figure	47:	Green	liquid	animation	from	Parallax	(Beckwith	2016)	
During the 1860s, the development of moving stereoscopes became the focus for many 
inventors.  Initially, the inventors concentrated on creating peepshow stereo-boxes with 
a mechanism that flicked quickly through a sequential series of images.  Coleman 
Sellers patented the first moving stereoscope in 1856 called the phantascope.  Sellers 
was interested in human movement and the recreation of images that were true to life 
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and moving.  He wrote, ‘it is to breathe into the statue-like forms of the stereograph as it 
were, the breath of life’ (Sellers 1861, p. 1).  He placed the images on a revolving band 
in a stereoscopic cabinet and attached a hand crank turning mechanism.  In his patent 
for the phantascope he wrote: 
 
What I aim to accomplish is … to so exhibit stereoscopic pictures as to make 
them represent objects in motion such as the revolving wheels of machinery, and 
various motions of the human body, adding to the wonders of that marvelous 
invention "the stereoscope" a semblance of life that can only come from motion.  
(Sellers 1861, p. 2) 
 
Not unlike Wheatstone and Holmes before him Sellers felt he was recreating true 
representations of life in his moving stereoscopic images.   
Post the invention of the phantascope many new stereo inventions were developed and 
there was a rush to be the inventor of the most successful moving stereoscopic device. 
The fantascope invented by Antoine Francis Jean Claudet wrote, ‘Nothing, however, is 
easier than to employ eight different pictures in as many different stages of the action, 
and the effect will be sufficiently complete’ (Claudet 1865, p. 9).  The most popular was 
the kinetoscope created by Jules Daboscq mainly as his device toured as a popular 
fairground attraction (Zone 2007, p. 23).  These were early editions of motion pictures 
used as a strip of film rather than a series of images on cards; however they were still 
viewed from within a box.  Film was the next development, which saw the end of the 
moving stereoscopic image and the rapid growth of the film industry.  The quick 
succession of flicking from one image to another is imitated in Parallax.  During the 
Pink and Yellow scene there is a rapid interchange of imagery, which reflects the idea of 
the persistence of vision.  The yellow and pink imagery are stylised dust and scratches 
that are often apparent on old film.  I took inspiration from these types of marks that 
appear on Edison’s film of Loïe Fuller performing her Serpentine Dance (Figure 48-49).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
	
Figure	48:	Scratches,	dust	and	disintegrating	film	from	the	Victorian	film	of	Loïe	Fuller’s	Serpentine	Dance	(Edison	1897)				
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Figure	49:	Digital	film	scratches,	dust	and	disintegrating	film	particles	from	Parallax	(Beckwith	2016)	
The stereoscopic illusion for dance was pioneered in the 1920s.  Laurens Hammond 
who is commonly known for the Hammond organ invented the Stereoscopic Shadow 
Scope (Zone 2007, p. 106).  The shadowscope was a lighting affect using the anaglyph6 
stereoscopic method.  Two coloured lights in red and cyan were used to backlight a 
scrim; when the performers were placed between the lights and the scrim, 3D 
stereoscopic shadows where created.  The audience viewed the 3D shadows of the 
performers with corresponding red and cyan glasses.  This effect was utilised by 
Florenz Ziegfeld within his 1927 review called Padlocks, where it was used in dance 
numbers where the performers danced in ‘silhouetted stereoscopic shadows’ and as a 
comedic device in comedy acts (The Cornell Daily Sun 1929; Zone 2012, p. 293).   	 											
					
Figure	50:	Hammond’s	shadowscope	system,	in	the	above	image	no.	16	are	the	anaglyph	lights,	13	&	14	the	performers,	10,	the	screen,	18	the	audience	(Hammond	1923)	
Beyond Shadowsope, historically the stereoscopic illusion is part of the Hollywood film 
industry.  Yet in the 1990s and 2000s the stereoscopic image began to be utilised in 
performance which was enabled by availability of brighter projectors, affordable 3D 
glasses and computer software such as Isadora, MAX MSP, Final Cut Pro and After 																																																								6	Anaglyph is a different way of separating the two different sides (the left and right side) of the 3D 
image, through colour rather than polarised lenses.  This method is most recognisable in the retro 
cardboard red and blue glasses of the 1950s and 1960s film industry. 
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Effects.  In 1991 George Coats directed the stereoscopic dance performance, Invisible 
Site: A Virtual Sho.  The performance premiered in the Electronic Theatre section of 
ACM SIGGRAPH7 conference in Las Vegas, and featured 3D stereographic interaction 
between the performer and the images.  The work was created in collaboration with 
Apple and used Lifeforms, n.Title and  Xaos Tools and was developed in collaboration 
with NASA and Autodesk.  George Coats was reported as saying ‘artistic creativity can 
be a driver of technology innovation’ and ‘not knowing how this stuff works is the first 
step towards genuine discovery’.  His work both drove the technical and artistic 
advancement and created a new 3D space for performance (Wilder 1992, p. 31).  The 
performers appeared in a stereoscopic grid projected on a black scrim placed between 
the performers and the audience.  The fast paced 3D imagery appeared directly around 
the performers and created different ideas around space, place and physicality in live 
performance.  
 
 			
	
	
	
	
Figure	51:	Invisible	Site:	A	Virtual	Sho	(Coates	1992)	
In 1994, choreographer Yacov Sharir and artist Dianne Gromala created Dancing with 
the Virtual Dervish, the performer wore a virtual reality headset to navigate the 
stereoscopic space (Saltz 2013, p. 341).  The imagery from within the headset was 
projected into the performance space.  Sharir and Gromala describe the altered 
experience of space the stereoscopic image created in this project: 	
In virtual environments, the quality of space itself seems altered.  Long distance 
travels in virtual environments are relative, and are usually strange combinations 
of movement within a very concisely defined area with movement in endless 
possible space. (Gromala & Aharir 2016) 
 
In 1996, choreographer Michael Kline used what he described as ‘holographic 
projections’ to double the performers on the stage, (Salter 2010, p. 200), while Canadian 
contemporary artist Char Davies created immersive interactive virtual-reality 
environment installations called, Osmose and Ephemere.  In Osmose the performer 
navigated through the 3D animated environment using their balance and breathing via 
an interactive system (Jones 1995, pp. 24-8).  Davies explained that virtual reality can 
be used to ‘examine our perceptions of the world’ and allow people to have different 
experiences within virtual space (Harbant 2003).  She felt the use of the stereoscopic 
image was more than just a visual effect as it brought a new experience to dance.  The 																																																								
7 The Association for Computing Machinery Special Interest Group in Computer Graphics and 
Interactive Techniques.  
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virtual 3D environment creates a perceptual shift and changes the physical and 
philosophical experiences for the audience, choreographer and dancer.  
 
The Australian artist, computer technician, engineer and academic John McCormick has 
been using stereoscopic imagery with dance in his work since the late 1990s.  
McCormick pioneered the application of new technology in live dance performance in 
Australia.  In 1999 he collaborated with choreographer Helen Sky to create a live duet 
between a dancer in Arizona and another in Australia (Grove 1996, p. 28) .  This was 
the first of many performances in which McCormick used stereoscopic 3D illusions.  In 
his recent work Emergence he uses stereoscopic imagery in tandem with motion capture 
driven by the Xbox Kinect.  In this work the dancer’s movement directs the 3D 
stereoscopic image through 3D space.  Professor Sarah Rubidge, a digital choreographer 
based in the UK, specialises in digital installation and explores the body, movement and 
new technologies.  Between 2000 and 2009 she developed several large-scale dance 
installations, such as Sensuous Geographies a 3D performance in which she ‘challenges 
the roles of audience and participant’ by engaging the audience as an active 
contributor to the works (Rubidge & MacDonald 2004, p. 245).   
 
Heather Raikes, an American artist, researcher, and choreographer has made several 
works that use stereoscopic imagery.  Her 2011 performance Corpus Corvus explored 
the Pacific Northwest Native American myth of the raven as God.  The work utilised 
stereoscopic 3D projection, motion capture animation, integrated movement, and sound 
design.  In this work the stereoscopic imagery and the dance performance appeared to 
inhabit the same space, she described a ‘discovery of an emerging poetics that extends 
the human sensory system into immersive media perceptual hyperspaces’ (Raikes 2011, 
p. 3)   
 
More recently, the media artists and technicians Frieder Weiss and Klaus Obermaier 
who are mainly known for their interactive 2D projection performances have also 
worked with 3D stereoscopic imagery in many of their dance works.  Both their 
processes are a similar form of, real time rendered abstract imagery driven from motion 
capture data.  Their technical setup allows for a quick expansion to stereoscopic with 
the use of an extra projector and some software changes.  Larger dance companies have 
also used stereoscopic imagery bringing the illusion to a more mainstream platform, 
such as Random Dance Theatre’s Atmos by Wayne McGregor and Australian Dance 
Theatre’s Multi Verse by Garry Stewart.  Stereoscopic performances such as these 
represent a small but expanding use of 3D imagery in dance and also other theatre forms 
such as opera and dramatic theatre  
 
This chapter has charted the development of stereoscopic imagery from its invention 
and first wave of popularity in the 1830s and the more recent small but expanding 
practice of stereoscopic dance performance.  Though this research it became apparent 
that the stereoscopic imagery is not new and has a long history dating back to the time 
of Euclid and Leonardo da Vinci.  This history includes not only the technical 
innovations but also the philosophical thought around the 3D image such the notion of 
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the virtual space and immersive imagery.  Through this investigation the cultural and 
theoretical history of the stereoscopic movement can better understood and in more 
contemporary applications and its likely potential in the future.  This chapter also gives 
a historical contextualisation and artistic inspiration for my performance work Parallax 
which is expanded upon in the following chapter.  
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Chapter	4:	Parallax		
This chapter describes and analyses the development and performance of the practical 
component of my research.  It outlines its significance for understanding the ways 3D 
technologies might transform choreographic practice and the perceptual experience of 
performers and spectators.  Parallax is a 40-minute contemporary dance work that 
incorporated 3D animation and stereoscopic illusions in its design.  The work, therefore, 
demanded a high level of technical expertise with 3D animation programs, as well as 
the usual choreographic and dramaturgical skills that are prerequisites for the creation 
of a contemporary dance performance.  In short, Parallax explored the ways 3D 
stereoscopic technology might transform choreographic practice with specific reference 
to the relationship between corporeality and the stereoscopic illusion.  Rather than 
simply using this technology to enhance existing dance practices, this process treated 
dance as a fundamentally digital and virtual medium.  In a world marked by a 
ubiquitous engagement with digital media and an increasing engagement with 3D 
technologies this exploration looks to a digital future.  
 
The first part of this chapter describes my creative process and outlines those earlier 
iterations of the work that were instrumental in developing its final form.  The second 
section identifies both the creative potentialities and the problems generated by 3D 
technologies for the choreographer, performer and audience.  The final section of this 
chapter enumerates the techniques I developed during this research that enabled me to 
integrate the stereoscopic 3D illusion in live performance.  These include the re-
conceptualising of the performance space as a consequence of using stereoscopic 
projections, and the recalibration of the roles of the dancer and choreographer in the 
production of the creative work.  
 
More specifically, I describe how stereoscopic technology changes the traditional idea 
of space and its relationships between dancer and choreographer.  Under stereoscopic 
conditions the dance process is substantially changed.  The choreographer’s process 
must consider both live and animated performers that appear in a perceived virtual 
space that overlays the traditional theatrical stage, which I describe as a pyramid.  The 
dancer becomes less central and more part of a technical system that incorporates digital 
environments and virtual objects.  I presented elements of this research at the 
International Symposium of Electronic Art in Vancover (2015) and subsequently 
published a paper called: Parallax: Dancing the Digital Space (Beckwith & Vincs 
2015).  The final section of the chapter also outlines how Gestalt’s perceptual 
organisation and the depth budget, as described by stereoscopic specialist Robert 
Neuman, informed the making of Parallax.  It is the choreographic techniques I 
developed using this knowledge that has the potential to be applied as a template by 
other 3D stereoscopic theatre makers.  I also presented this research at the 2013 
International Symposium of Electronic Art, Sydney and published a paper around these 
ideas called: Stereoscopic Theatre: The Impact of Gestalt Perceptual Organization in 
the Stereoscopic Theatre Environment (Beckwith & Vincs 2013).  	
	 47	
The	Creative	Process:	Works	in	Progress,	Public	Performance	Trials	and	Tests	2011	to	
2015	
I created two preliminary works to test the feasibility of using the stereoscopic 
projections in live performance for the 2011 and 2013 Melbourne Fringe Festival 
seasons.  The first development was a small performance at the No Vacancy Gallery 
Space, Federation Square, as part of the Melbourne Fringe Festival, 2011.  For this 
small presentation I reworked two of my existing animated dance works with new 3D 
elements.  These two performances Closer and Time For Tea were danced by myself 
and Steph Hutchison, who also developed her own choreography for this show.  I 
modified the original 2D animation by overlaying new 3D stereoscopic elements within 
the existing video.  In this performance I trialled the use of the stereoscopic image in my 
existing dance and animation practice.  
 
 
 
 
 		
Figure	52:	Time	for	Tea,	2007,	2D	version	and	reworked	in	2011	with	3D	stereoscopic	cup	animations	(Beckwith	2007,	2011)										
	
Figure	53:	Closer	in	2008	version	(Beckwith	&	Lee	2008)	and	the	2011	version	with	stereoscopic	fire	animation	(Beckwith	&	Hutchison	2011)	
I also created a portable mini stereoscopic technical set up that included a foldable 
polarised screen, projectors, lenses, audience glasses, and a matrox (Figure 54).8  This 
system ran from my portable computer and was put together from unused items from 
the Deakin Motion Lab, and my own personal equipment.  I built a frame and plinth to 																																																								8	A matrox is an external multi-display adapter; it adds two extra monitors and the computer DVI output, 
which is stretched to a resolution of 3840 x 1200.  The doubled screen/projection allows for the extended 
right and left channels (left and right views) of stereoscopic video.  
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stack the projectors for stereoscopic alignment.  This enabled me to fully understand the 
technical requirements of using a polarised screen, projectors, lenses and audience 
glasses within the context of a dance performance that incorporated animation and 
required each technical element of the performance to work together.  I also became 
aware of how an audience must be placed to view the interaction between the various 
technical and conventional elements of the performance this is discussed in more detail 
on pages 68 - 69. 
 
 
 
 
 
 
Figure	54:	the	portable	3D	system	(Beckwith	2017)	
In this performance, I discovered that while I could use stereoscopic projections 
successfully in my choreographic practice, I needed to develop my use of this 
technology further.  In her review of this performance, Jordan Beth Vincent, writing in 
The Age, observed that:  
 
Maybe it is the Avatar effect, but 3D is everywhere. In dance, the latest trend 
involves the fusion of the technology with live performance. 3D consists of two 
short solos, Megan Beckwith's Time for Tea and Steph Hutchison's Closer. Each 
incorporates the projection of multi-dimensional images on to the dancers' 
bodies. Beckwith's character is a Victorian woman living in a drought-stricken 
land who dreams of having enough water for a ''cuppa''. Her thoughtful work is a 
good counterbalance to Hutchison's dynamic and athletic Closer. In both, the 
projections are manifestations of desires and nightmares that leap into the 
audience.  The difficulty comes in reconciling the live bodies with 3D vision.  
As the technology improves, so too will its possibilities. (Vincent 2011) 
Vincent identifies that the work is unresolved and sees this as a technical problem. 
However, on reflection, I believed that the work’s major aesthetic flaw had more to do 
with integrating the stereoscopic image in a choreographic process rather than any 
limitation of the technology itself.  
 
An early version of Parallax was first performed as a work in progress in the National 
Dance Forum, Deakin University, 2013.  This iteration included the petals and column 
that were included in the final 2016 examination performance.  Through this research 
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phase I established the animation and choreographic pipeline9 and tested choreographic 
methods.  The animation pipeline included the 3D processes of: modelling, texturing, 
animating (moving), testing, compositing, and rendering of the digital content.  The 
choreography included traditional dance development and composition methods such 
as: improvisation, ideokinesis techniques, manipulation of levels, speed, timing of 
movement, and theme and variation.  These two processes of dance and animation 
occurred consecutively and often reciprocally informed each other.  
 
 
 	 									
Figure	55:	Parallax	work	in	progress	at	the	National	Dance	Forum	(Beckwith	2013b)		
In 2014, the first scene was performed in a curated season at the Newport Substation as 
part of the Melbourne Fringe Festival.  This performance included a draft of the Green 
Liquid, Grey Folding and Fractal scenes.  In this performance I was testing my 
approach to dramaturgy and choreography.  Unfortunately, in the lead up to the 
performance a technician in the Motion.Lab updated my compositing software, 
Autodesk Smoke, which corrupted the video frame store cache.  Due to this corruption 
of my animation I was required to rebuild the 3D stereoscopic animation.  Rather than 
focusing on the choreographic potential of this work I was required to concentrate on 
the technical element.  This was reflected in the review by Chloe Smethurst in The Age, 
who wrote:  
A three-dimensional field of hovering golden balls and splintering cubes is just 
one of the many virtual scenes Megan Beckwith creates for herself in Parallax. 
Beckwith is animation designer, choreographer and performer in this tech-savvy 
piece, which uses stereoscopic projections and 3D glasses to take dance into a 
very digital world. 
Anyone who's seen a movie or played a video game recently knows that highly 
detailed computer generated imagery is common in today's media. Yet when it 
comes to the performing arts, innovations such as 3D projections are still 
																																																								9	A	pipeline	is	term	commonly	used	in	the	creation	of	gamming	and	animation	projects	and	includes	a	streamlining	of	all	the	processes	required	to	finish	such	a	project.		In	this	context	I	have	included	the	choreography	as	part	of	the	development	pipeline.	
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relatively unusual, partly due to the cost, but also the time required to create 
them. 
Beckwith is something of a trailblazer then, as she employs game-style 
navigation for her digital world, walking along a hallway with different virtual 
environments accessed via doorways. Accompanied by Jacques Soddell's fitting 
music, the dancer is immersed in falling petals, sound equaliser bars or spiralling 
teacups, all realistically rendered. 
While the effects are dazzling, the choreography is abstract, basic and often 
overwhelmed by the visuals. Although some interesting connections occur when 
body and technology appear to interact, occasionally we are left to wonder why 
she is there at all. (Smethurst 2013) 
Smethurst not only identifies the lack of choreographic rigour in this presentation, but 
also, quite correctly observes that I was not visible for a sufficient period as a performer 
in this work.  As a consequence of this experience, I discovered the need to include 
traditional theatre lighting in the performance rather than relying on the 3D projection to 
light the dancer.  Regardless of this work’s shortcomings it played to full houses and 
was received very warmly.  On refection, it was my dance practice and animation 
process that needed to change in order to create the cohesion of the virtual and corporeal 
into a more interactive relationship.  
 
 			
 
 
 
 
 
 
 
 
	
Figure	56:	Parallax	at	the	Newport	Substation	(Beckwith	2013a)	
In 2015, a selection of the work was presented at the International Moving and 
Computer Art Workshop (MOCO) at the Goldcorp Centre for the Arts, Vancouver, 
Canada.  This was an anaglyph version of the first half of the final work.  I used the 
anaglyph method projection as this uses less equipment: only one projector and no 
special screen.  It is a much smaller and robust system and is much easer to travel with.  
During this development I created strategies that focused on producing a more visually 
cohesive performance than I previously had created.  This desire became the basses for 
my research into Gestalt perceptual organization as a method of bringing the body of 
Parallax
September 26 -29
The Substation
Newport 
For tickets see
www.melbournefringe.com.au
A Place Where the Real and Virtual Collide
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the dancer and the 3D stereoscopic illusion into one percept, which is described in much 
more detail on pages 68 – 72.  
I animated with the choreography and dancer in mind and began to develop 3D 
architectural spaces for the dancer.  When animating I left spaces, gaps and positions for 
the live performer’s body.  I was also imagining what the dancer would perform in the 
animation as I created it.  Choreographically, I explored these illusionary stereoscopic 
spaces as if they were real live spaces.  This process was much more successful and 
pushed towards a cohesion of the live and the virtual.  I achieved this illusion through 
the containment of the image around the dancer and the layering of the 3D image in the 
depth budget.  This became a major focus for my artistic experimentation and is 
discussed in much more detail on pages 68 - 72.  During the feedback session after my 
performance at MOCO, the dance academic Dr Scott deLahunta commented that he felt 
that my choreographic exploration of the animation space was interesting and was 
similar to Elizabeth Strebb’s early performance work with objects (although my objects 
of expiration are animated and virtual rather than real live structures). 
	
	
	
	
	
	
	
	
	
	
Figure	57:	Anaglyph	Parallax	performance	at	MOCO,	Vancouver	(2015	
Synopsis	and	Theme		
In Parallax, a woman drinks a green drink and enters an illusionary world in which she 
is transported through a series of abstract spaces.  The hallway she is standing in 
becomes a portal to new digital worlds.  Each world she enters is different, sometimes 
dangerous though sometimes not.  The environments she moves through contain 
fragments of the past: 3D objects such as, Leonardo da Vinci’s spheres from his 
Treatise on Painting, and Charles Wheatstone’s stereoscopic cubes from his paper 
Contributions to the Physiology of Vision, and Loïe Fuller’s illuminated costume.  
These 3D objects are representative of the historical and philosophical shifts in the 
notions of visual perspective, stereoscopic imagery and performance.  Each object she 
encounters creates a different physical problem the woman needs to negotiate.  In each 
world she sees herself from different perspectives, creating an effect of parallax.  The 
dramaturgy serves to help drive the journey of the live character, explain and 
contextualise the constantly changing environments and give the audience a hook in 
which to situate the performance  
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As a mathematical notion, a parallax is the apparent displacement of an object when 
viewed from different angles.  It is used to calculate the distance of stars in relation to 
the earth’s orbit.  The notion of a parallax is not only a physical distance but also can be 
viewed as an emotional or philosophical difference, the ‘same object which exists out 
there is seen from two different stances, or points of view’ (Žižek 2009, p. 17).  This 
idea of the mathematical parallax became inspiration for some of the animated scenes 
such as use of the animated stars and planets, and the opening scene that included the 
three-pointed triangle parallax. 
 
 
 
 
 			
Figure	58:	The	triangle	light	animation	representing	the	three-pointed	parallax	(Beckwith	2016)	
The	Costume		
The costume was based on the 1860s poster of the Oxyenee Absinth Bar Girl in her 
combination camisole bloomers.  The Parallax costume was given a steam-punk look 
by adding an elasticised corset to a camisole bloomer set (Figure 59).  During the 
performance, the white costume became a screen for the projection and took on the 
colour and characteristics of the animation.  The choice of white enabled a perceptive 
similarity between the animated objects, the scene and the dancer creating a cohesive 
perceptual organisation of the space (Figure 60).  The notion of perceptual organisation 
is discussed further os 64-67.  
 
 							
	
Figure	59:	Oxygenee	Absinthe	bar	girl	poster(Oxygene	Absinthe	Poster	c.	1880)	and	the	Parallax	costume	(Beckwith	2016)	
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Figure	60:	The	costume	changes	colour	with	the	projected	animation	(Beckwith	2016)	
Setting	the	Scene		
												
Figure	61:	Victorian	woman	in	her	parlour	with	a	stereoscope	(Underwood	1901)		
During the late 1800s the Victorian parlour was the home of the stereoscope (Figure 
61).  Before the performance of Parallax, on entry to the auditorium, the audience was 
greeted with a small installation inspired by the Victorian parlour.  The installation 
included Victorian lounge chairs and a sidetable set with sweetmeats of candied ginger, 
almonds and dried dates, with brandy, white wine and absinthe for the audience to eat 
and drink.  The table also included serving accoutrements and 3D glasses (Figure 62).  
This installation emulated the original viewing environment of the stereoscope and 
facilitated the condensed seating plan required for the stereoscopic illusion (discussed 
on pages 68-69).  Behind the parlour installation the auditorium seating bank was 
removed and a small informal arrangement of chairs was placed around the couches.  
These chairs were kept centralised to ensure the audience was seated within the best 
stereoscopic viewing zone.10  																																																								10	During the performances of Parallax some of the audience members moved the chairs further to the 
side of the auditorium, which placed them outside the optimal viewing area.  I worked to minimise the 
shifting of perspectives for the seated audience (see pages 68-69).  However, for those who had their seats 
shifted to the sides of the space they will have experienced some visual confusion.  	
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Figure	62:	Parallax	audience	seating	parlour	installation	(Beckwith	2016)	
The	Lighting,	Sound	Design	and	Documentation		
Lighting designer, Scott Allan, created the stage lighting in Parallax.  Allan’s design 
included three LED lights that worked in tandem with the animation.  Since LED lights 
have the same colour range as the projectors Allan was able to precisely match the 
colour of the lights to the animated image.  He placed one light overhead to illuminate 
centre stage, and placed two lights at the back of the space to light the dancer from 
behind.  I animated the scenes with no shadows or external lighting source and all the 
animated objects emitted light from themselves.  This design situated the dancer in the 
scene as the dancer appeared to be lit from the same lighting source as the animation 
and screen.  Through the placement and colour of the lights Allan minimised the depth 
cues and his lighting design was vital to the audience’s perception of the dancer and 
animation being part of a cohesive scene (Figure 63). 	
 
Electronic sound designer, Jacques Soddell, created the Parallax soundscape.  Soddell 
and I have a long history of working together through the hybrid arts group Forcast, the 
live art organisation Punctum Inc., and my own independent dance works since 2002.  
While we discussed the intention and narrative of Parallax, Soddell drew his inspiration 
from a 2D video of the animation.  The sound he created added texture, ambience, and 
architecture to the animated objects and scenes of this performance.  Due to the nature 
of the 3D image it is currently impossible to document the performance in 3D.  The 
stereoscopic image is as ephemeral as the dance performance.  However, while I have  
had some success in using an anaglyph method of filming the performance it is still in a 
very early development phase and may be perfected in future research.  
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Figure	63:	The	two	LED	lights	can	be	seen	to	the	left	and	right	of	the	screen	illuminating	the	dancer,	Corlass-Brown	in	rehearsal	(Beckwith	2016)	
Animation	and	Projection		
In the development of Parallax, I used an array of software including, Blender, Maya, 
After Effects, Unity and Autodesk Smoke.  While these programs are animation and 
compositing packages, I used them as an integral part of my choreographic process. 
I often see animation and choreography as a system of interacting and interdependent 
components that form an integrated whole.  All elements of the technology and dance 
performance are organised through this structural idea, which includes hardware, 
software, space, performer, and audience.  These different components are necessary in 
order for the circuit or system to function effectively.  My performance system is also 
delineated by the spatial and temporal boundaries of the work, which also gives it form 
and function.  While some of my animation in Parallax appears to be motion captured, I 
do not use this technique.  The Parallax animation is pre-rendered, and in a 
choreographic context this technique has been described as ‘faux-interactivity’ as it can 
sometimes appear to be created in real time (Vincent et al. 2016, p. 1).  The pre-
rendering of the animation requires a longer and more expensive pre-production process 
than real time rendering, however, in performance it is a significantly more reliable and 
cost effective way to tour a show.  
 
Parallax uses a projection technique similar to the first woman dance technologist Loïe 
Fuller’s performance system.  Although her lighting and projection techniques remained 
a secret, historical accounts suggest that she was lit and projected from multiple angles.  
Her techniques included projected images from an early version of the projector called a 
magic lantern that was combined with coloured lights (Sperling 2000).  My projection 
and lighting staging appears to be very similar to Fuller’s; however, my technical 
capabilities are infinitely more powerful and I have considerably more control over the 
technologies I deploy.  One section of Parallax was a digital reconstruction that mimics 
Loïe Fuller’s Serpentine Dance (Figure 64).  Fuller’s dance was described by Felicia 
McCarren in her book Dance Machines as a ‘performance of pure motion and 
movement of silks, wings, panels, petals, turbulences … around and across the body’ 
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(McCarren 2003, p. 62).  The animation in Parallax emulates this type of movement 
and the architecture of Fuller’s dress.  However, Fuller drove her imagery from within 
the material, whereas, in Parallax the grey animation appears to drive the performer 
(Figure 64).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure	64:		Loïe	Fuller’s	Serpentine	Dance	(Edison	1897)	and	the	digital	reconstruction	in	Parallax	(Beckwith	2016) 
My	Process		
My interest in using animation and projection technology with dance stems from my 
personal interest in gaming and digital culture.  I contend that to fully understand a 
digital process it is important to immerse oneself in digital culture and its technology.  
In this way it becomes possible to develop a deeper understanding of the technical 
problems and possibilities of both the hardware and software elements utilised in the 
performance.  In Parallax, the animation and choreographic elements are part of the 
same process.  I often perceive technology as a partner that I use to drive choreographic 
innovation and forge a different understanding and experience of space for the dancing 
body.  Each technical process brings its own possibilities and limitations; hence 
technology often appears to have a personality that resonates in the final work.  I create 
this work by combining dance and animation in a reciprocal process where each 
element informs and responds to the others.  Through this research the notion of the 
‘system’ or ‘circuit’ has become paradigm for both the creation and performance of my 
dance work.  My performance system is also delineated by the spatial and temporal 
boundaries of the work, which also gives form and function.  This concept of the system 
resonates throughout my work and is reflected in my view that my dance practice is 
constructed as circuit that is a system.  This notion of the system is echoed in all my 
choreography, animation, dance, staging, space, and performance outcomes.  
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Potentialities	and	Problems	
Before identifying the creative possibilities and the practical problems posed by 3D 
stereoscopic technology for dance, it is necessary to briefly explicate the technical 
nature of the stereoscopic image.  The stereoscopic image is constructed by a technical 
system that presents two different but very similar images to the right and left eye.  The 
images themselves are slightly off center, one for each perspective of the right and left 
eye.  The two images are fused together in the brain where the illusion of relief and 
depth is created.  The brain processes the stereoscopic illusion as a 3D landscape or 
object.  The visual (and neurological) impact can be seen when the audience reacts to 
the 3D imagery by jumping, flinching or reaching out to grab the projected image 
(Dsouza 2012, p. 14). 	
Even though the audience knows it is an illusion, it is almost impossible to fight the 
urge to react.  It is this instinctive reaction to the 3D imagery that makes it a powerful 
choreographic tool.  Intensity is directly related to the placement of the stereoscopic 
imagery and the human body in time and space.  This intensity can be altered during the 
animation and compositing process.  Stereographic filmmaker Clyde Dsouza describes 
these perceptual effects as potential means of enhancing the affective power of a story: 
A stereoscopic (3SD) movie is such a realistic optical illusion that it even 
activates our reflexes, this is why we flinch or duck when we see something 
“flying” out of the screen in a 3D movie. We don’t usually have the same 
reaction in a 2D movie.  So the main question I have to ask is, if S3D is an 
illusion that fools our brains into believing that what we see on a screen is real, 
can we use stereoscopic 3D movies to heighten our psyche, heighten our 
subconscious? If this is possible, we have then discovered a new purpose for 
delving into this new art of visual story-telling. (Dsouza 2012, p. 14)  
Hence, the stereoscopic illusion provides a potential means of creating or manipulating 
the emotional intensity of a work through its ability to create strong perceptual 
responses from the audience.  The stereoscopic image is not simply a passive stage 
dressing or a virtual prop, but can function as a potent means of enhancing emotional 
affect within the performance.  The stereo image has the ability to add a new dimension 
to the performance experience, which, in its potential to provoke strong visual 
embodied sensations, are not unlike Holmes’ “frightful images” from the 1830s where 
the images were perceived as almost assaulting the audience (Holmes 1859, p. 7). 
The staging of stereoscopic performance differs from traditional theatre, as it requires a 
precise technical set up that ultimately relies on the audience’s clarity of vision for 
optimal effect.  It is essential for live theatre that incorporates stereoscopic imagery to 
re-conceptualise the performance space to facilitate a successful audience experience.  
In this work I am mainly interested in creating a visual cohesion between the dancing 
body and the animation.  The interconnection between the two different elements is 
extremely difficult to achieve, mainly due to the changing perception of the 
performance space and the bodies in the space.  The placement of the imagery in the 
performance space and animation volume can create visual conflict that can have 
negative effects, such as simulation sickness, visual discomfort and confusion, mental 
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fatigue, headaches, and eye strain.  
Stereoscopic imagery created for cinema uses only one depth cue to create the illusion, 
which is the separation of the right and left side of the imagery (stereopsis).  This is the 
same for live theatre; however, in the performance space there are other stage elements 
that are situated in front of the projected image that can interfere with the 3D illusion.  
These other stage elements—the live performer, lighting, props, wings, rigging and the 
proscenium arch—introduce other depth information in the stereoscopic scene, such as 
shadows, proximity of objects, density of colour, and occlusions.  This additional depth 
information can reduce the effect of the illusion.  In Parallax I minimised these other 
stage elements by only having one dancer, using no props or sets and choosing a stage 
space with no proscenium arch.   
In Parallax, if time and budget had permitted, other depth cues could have been 
avoided.  First, by painting the silver lighting truss black, as light bounced off the silver 
truss highlighting the rig’s position in the space and giving the eye a positional element 
(Figure 48).  Second, I could have avoided depth cues by aligning the projected image 
with the floor.  In the staging of Parallax the projection was not aligned with the floor 
and this created a shadow at the performer’s feet and created a depth cue.  Focusing the 
projection closer to the floor would have created fewer shadows in the space and given 
the audience fewer depth cues in the scene (Figure 65).   
 
 
 
 
 	
 
 
 
 
Figure	65:		In	the	first	image	the	dancer’s	feet	disappear	in	the	shadow	created	by	the	projected	image	not	aligned	with	the	floor	as	there	is	a	section	of	the	screen	that	has	no	projection	on	it.		Image	two	shows	the	correct	alignment	of	the	projection	in	relation	to	the	screen	and	floor,	the	dancer’s	feet	are	not	in	shadow	(Beckwith	2013a,	2016)	
The stereoscopic images viewed alone can cause visual fatigue due to the disjuncture 
created between the visual functions of accommodation and convergence (Ukai & 
Howarth 2008).  Including stereoscopic imagery in the live theatre experience adds to 
the visual cognitive processes required of a viewer.  The brain is required to synthesise 
left and right eye images and coordinates this information with object depth information 
derived from the accommodation system.  This creates a mismatch, since the objects are 
in focus on the screen plane, but appear to be located either in front or behind the screen 
plane.  This information must then be integrated with visual information regarding the 
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positioning of real bodies.  In the stereographic theatrical scene, actual and virtual 
objects must be blended into a single percept, even though depth cues arising from the 
different kinds of visual information do not match.  Combining these elements into one 
theatrical scene creates an unusual perceptual load for the viewer.  Given the inherent 
disjuncture between the spatial locations of real and projected objects in stereoscopic 
theatre, there is potential for scenes to appear complex and confusing.  Finding ways to 
assist the perception of a single, unified scene rather than a visually incoherent one is 
therefore important in this kind of work.  In my experience, the potential for visual 
chaos is never far away in stereoscopic theatre, and it is therefore important to provide 
cues that can enhance visual coherence. 
The cognitive loading of each scene in Parallax was taken into consideration and 
perceptual rests were included for the audience.  While many scenes had imagery that 
appeared behind the screen, which is an easier effect for the mind to process, the main 
cognitive rests were the Hallway scenes and the Pink and Yellow scene (Figure 66).  
These scenes had little or no stereoscopic content.  The animated hallways only had a 
very small amount of separation, which was placed behind or upstage of the screen.  
The yellow and pink fast animation was 2D with no stereoscopic element.  These 
sections gave the audience a cognitive rest and reduced the possibility of negative 
stereoscopic affects, such as headaches and nausea for the audience.  Towards the end 
of the performance I increased the number of cognitive rests to ensure a comfortable 
visual experience.   									
	
Figure	66:	The	Hallways	and	the	Yellow	and	Gold	scene	as	cognitive	rests	(Beckwith	2016)	
Depth	Budget			
In addition to experiencing a physical reaction to the stereoscopic illusion, the audience 
may also experience an emotional response to the 3D projections.  Robert Neuman, a 
Disney Studio animator and stereoscopic specialist, argues that ‘the emotional distance 
we feel from what we see transpiring on the screen is proportional to our separation 
from it in 3D space.  Of particular significance to the emotional distances is the 
relationship of the subject to the point of zero parallax, the screen’ (Neuman 2009, p. 3).  
In other words, Neuman contends that as 3D images move past the screen and closer to 
the audience there exists the potential for the animated content to elicit an emotional 
response from the audience.  This technique is potentially a powerful tool for the 
choreographer or theatre creator as an audience’s affective reactions to the stereoscopic 
illusion can be intensified or abated by the placement of the animation in space in 
	 60	
relation to the audience.  
In film, the detailed placement of 3D imagery is described as a depth budget.  The depth 
budget is ‘analogous to a musical score in how it is orchestrated to reflect the emotional 
content over time’ (Neuman 2009, p. 3).  While this technique is pertinent to live 
theatrical performance that uses 3D imagery, it functions differently in a live 
performance context.  In film, the stereoscopic image moves through the screen and, as 
Neuman describes, into the ‘audiences’ space’ (Figure 67) (Neuman 2009, p. 9).  This is 
also the case for stereoscopic live performance.  However, the use of depth budget in a 
live performance space involves an additional element, the space that is occupied by the 
live performers, which I have represented in the diagram below (Figure 68).   
 
 
 
 
 
 
 
 
 
 
Figure	67:	Stereoscopic	Cinema	(Beckwith	&	Vincs	2015,	p.	2)	
 
 
 
 
 
 
 
 
 
 			
Figure	68:	The	Stereoscopic	Theatre	Space	(Beckwith	&	Vincs	2015,	p.	2) 
In Parallax the use of stereoscopic projection occurred on the screen, but also in a space 
that I refer to as the performance stereoscopic space.  This space is created by the 
elongation of the animation due to the larger animation throw created by the need to 
accommodate a live performer.  This space stretches from the screen to the audience 
space.  This area is perhaps most accurately conceived as a pyramid, since a pyramid 
structure conveys the height, and width of the shape rather than merely indicating the 
The	Audience	Space	
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floor space or ‘presentational’ space (McAuley 1999, p. 74).  The pyramid of 
stereoscopic animation space in the diagram below is situated lying on its side, with the 
tapered end facing the audience (Figure 69).  
 
 
 
 
 
 
 
 
 
 
 
 
 
	
	
Figure	69:	The	stereoscopic	animation	pyramid	(Beckwith	&	Vincs	2015,	p.	3) 
If the animation moves outside of this pyramid space a window violation will occur and 
a visual conflict will be created for the audience; this violation is also known as a 
‘paradoxical stereo window effect’ (Lipton 1982, p. 237).  Neuman describes the 
window violation as ‘the conflict of cues that occurs when an element that in terms of 
stereopsis lies in front of the screen, nevertheless is being occluded by the vertical 
surrounds of the frame line, which lies behind it as screen depth’ (Neuman 2009, p. 4).  
In short, when a stereoscopic image that first appears in front of the screen moves off 
the screen without appearing to move behind the screen, a visual conflict occurs, which 
breaks the 3D illusion (the audience may also find this phenomenon uncomfortable).  
The audience experiences a visual conflict as the image, which is perceived to exist in 
front of the screen, somehow impossibly moves behind it (Figure 70-73).  This conflict 
creates visual discomfort for the viewer and can induce simulation (virtual motion) 
sickness and cognitive fatigue.   
Figure	70:	The	window	violation	or	paradoxical	stereoscopic	window	effect	(Beckwith	2016)		
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Figure	71:	The	stereoscopic	duo	showing	the	shards	window	violating	the	edges	of	the	animation	(Beckwith	2016)			
 
 
 
 
Figure	72:	Large	animated	shard	window	violating	the	stereoscopic	window	(Beckwith	2016)											
Figure	73:	Window	violations	in	performance	(Beckwith	2016)	
There are two common ways to project the stereoscopic imagery in the theatrical stage 
setting.  The first method, front projection, places the projectors in front of the 
performance space (they are usually hung from the lighting rig), projecting the 
stereoscopic image onto a polarised screen.  The second method, back projection, places 
the projectors behind the performance space and projects the 3D image through a sheer 
polarised scrim.  Even though the stereoscopic image is being projected from different 
directions, the pyramid scape is the same in both instances since the illusion is created 
through the separation of the imagery and not by the direction of the projection.  The 
performer appears in the stereoscopic space not because they are bathed in the 
projection light but because they are placed in the 3D animation volume. 
The choreographic violation is another type of visual conflict that is unique to the use of 
stereoscopic projections in live performance.  This choreographic violation is always a 
possibility since the live performer appears in the stereoscopic pyramid with the 
animation.  Not unlike window violations, choreographic violations become apparent 
with front projection when the stereoscopic image is placed over or occludes the 
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performer.  The stereoscopic image appears squashed or flattened on the performer’s 
body (Figure 74).  This flattening of the animation is a consequence of the stereoscopic 
image requiring a polarised screen surface.  Unlike the stereoscopic screen the 
performer is not a polarised surface and therefore the illusion is unable to be 
maintained, since two identically shaped but horizontally separated images are no 
longer presented to each eye.  
With back projection, the image does not appear on the body as the image is occluded 
by the live body.  The audience perceives this as the 3D imagery disappearing behind 
the performer.  The visual conflict can occur if the illusion is perceived further forward 
than the live performer in space.  As the image disappears behind the live body it 
appears to implausibly disappear only to reappear on the other side of the performer 
(Figure 75).  The resultant visual conflict is very similar to a window violation.  This 
visual conflict appears easier to visually accommodate than front projection and is a 
way of reducing the appearance of occlusion of the imagery of the body.  However, in 
the theatrical stage setting the use of back projection can be problematic as the space 
required at the backstage of the scrim is often only available in very large theatres, even 
with the use of short throw projection lenses.  
 
 
 
 
 
 
 
Figure	74:	Front	projected	choreographic	violation	(Beckwith	&	Vincs	2015,	p.	4) 
 
 
 
 
 
 
 
Figure	75:	Back	project	choreographic	violation	(Beckwith	&	Vincs	2015,	p.	4) 
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Initially, I avoided choreographic violations of the animation.  This required me to 
continually move the dancer out of the way of the animation to avoid perceptual 
violations.  While with large animated objects it was a reoccurring problem in Parallax, 
I found when using many smaller animated objects the choreographic violation was an 
interesting effect.  When layering the animation around the body I could use the 
choreographic violation as a device to morph and change the perception of the dancer’s 
body.  This was achieved in the Grey Folding Loïe Fuller scene where the dancer was 
embedded in the architecture of the animation and transformed into unusual forms by 
the occlusion of the stereoscopic illusion over the body (Figure 76).  
 						
	
	
Figure	76:	Particle	choreographic	violations	(Beckwith	2016)	
The construction of the stereoscopic space in the theatre environment is very different 
from the traditional use of theatre space.  Where the wings, cyclorama, backdrop, floor 
and proscenium arch mark out the viewing and performance space.  The performance 
space is described in its many forms by Gay McAuley in her book Space in 
Performance, however she does not consider the incorporation of 3D technology into 
the performing environment (McAuley 1999).  In stereoscopic theatre the space itself is 
not structurally changed by the use of 3D illusion but the audience’s perception of space 
is altered.  For the audience the back wall is opened up with panoramic views that have 
texture, depth and ambiance, and the screen appears, as Neuman describes in the 
circumstance of 3D movies, as a ‘proscenium arch’ to the stereoscopic content (Neuman 
2009, p. 3).  The space above and around the stage can be potentially filled with 3D 
objects.  The theatrical imagined fourth wall can be breached by animated imagery and 
the space directly in front of the audience can be filled with 3D objects.  In Parallax the 
construction of this performance design can be understood with reference to the 
layering of the different components within the performance:  
1) The animated background that can include 2D and 3D animations and video 
content 
2) The dance work that is situated within the traditional performance space  3) The stereoscopic imagery that exists behind the screen, in the performance 
and audience space (Figure 77). 			
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Figure	77:	The	layering	of	the	performance	space	(Beckwith	&	Vincs	2015,	p.	5)	
The negotiation of the 3D performance space is different for the choreographer due to 
the different layers of real and illusionary content.  The stereoscopic image creates 
alternative choreographic opportunities within a carefully constructed virtual world that 
appears spatially infinite and facilitates apparently endless aesthetic possibilities.  
However, the use of 3D imagery in live performance also has specific limitations.  The 
opportunities are primarily located within the animation process where the 
choreographer can potentially create any image within borders limited only by 
imagination, time and financial budget.  Spatial limitations can be found in the 
pyramidal nature of the stereoscopic animation space and the need to confine imagery to 
within the cone defined by this space and, particularly, to the available space in front of 
the screen.  The pyramid space narrows as objects move closer to the audience and in 
the use of the live body within that space is limited by the need to avoid choreographic 
violations by avoiding obscuring key stereoscopic imagery. 
The use of animated objects within the choreographic and stereoscopic space was a key 
and distinctive element of Parallax.  The animated objects could be choreographed, not 
unlike live performers, and could appear and function as a soloist, duo partner or virtual 
corps de ballet.  In Parallax the use of the animation as a virtual corps de ballet could 
be seen in the Gold Perspective Line scene.  The long gold objects that protruded out in 
the space were not unlike the traditional corps de ballet, in which the soloist is the 
choreographic juxtaposition to the group movement (Figure 78).  This dance between 
the 3D objects and performer required a careful negotiation between choreographic and 
animation processes, and real and virtual space.  
 
Screen 	 Performer	 Audience	
Audience	Space		Performance	Space		
The	Virtual	Space	-	Stereoscopic	Animation	Space		
2D	animation	Space	
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Figure	78:	The	Yellow	Perspective	Line	scene	(Beckwith	2016) 
One reoccurring problem in Parallax was the creation of choreographic and window 
violations.  Due to the tapering in of the stereoscopic pyramid space towards the 
audience the reduction in the width of the volume creates more possibilities for these 
violations.  I developed several ways of negotiating these visually disruptive occlusions.  
Simply dropping the performer to the floor or moving the dancer out of the way of the 
animation proved a useful method of avoiding perceptual violations.  I avoided window 
conflicts by keeping the 3D animations within the stereoscopic pyramid.  Furthermore, 
in Parallax, where relativity of size was not paramount, reducing the size of the 
animated objects as they moved forward in space was a successful way of avoiding 
violations.   
The technique that proved extremely useful in the avoidance of window and 
choreographic violations was the use of small particle animations.  While one large 
animated object in the space created disruptive choreographic or window violations, the 
use of many small animated objects creating many small choreographic or window 
violations did not appear to elicit that same negative affect on the viewer.11  Such was 
the success of this effect I used it extensively in Parallax, (in scenes such as the Grey 
Biods, Red Petals, and the Blue Cubes).  I found that using the choreographic violation 
could prove to be a powerful and effective illusion when used with small or thin 3D 
stereoscopic animated objects.  
In Parallax it also became apparent that established and traditional theatrical placement 
cues and choreographic blocking of the space had changed through the use of the 
stereoscopic image.  The dancer is bound by the normal conventions of time, space and 
motion in the stage space.  However, powerful 3D theatrical information can be 
included in space not available to the live performer, such as behind the screen, above 
the performer and directly in front of the audience within the stereoscopic pyramid.  In 
stereoscopic performance the dancer must negotiate both physical and virtual 3D space.  
The stereoscopic image appears to co-exist with the dancer and becomes part of the 
dance performance, appearing as both content and performance partner.  The 
stereoscopic animation transforms the environment and situates the dancer differently 
within the performance space.  This interaction was difficult for the performer because, 
from the dancers perspective, the stereoscopic space had to be treated as an imagined 																																																								11	Why this occurred is out of the scope of this research; however this effect could be a potential 
interesting new line of investigation and further research.		
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space.  This required the development of strategies similar to improvised movement 
techniques used in contemporary dance because the dancer needed to create a ‘virtual 
map’ of the space rather than simply respond to the visible, physical, limits of the 
performance volume.  
The dancer’s experience of the stereoscopic space differs from that of the choreographer 
and audience, the animation is palpable for the audience but invisible to the dancer.  The 
dancer does not wear glasses and is mostly facing away from the screen and therefore 
cannot see the 3D illusion.  The performer can only see the video content on the screen 
as a blurred 2D image and it is difficult to place oneself in alignment with the 3D 
illusion.  In Parallax this issue was addressed in several ways.  The choreography and 
movement was carefully blocked with an eye on where the animation would appear, and 
marking the floor with tape was also helpful in orientating in the space.  The use of a 
video or vision foldback monitor during the rehearsal was also extremely helpful in 
enabling me to orientate myself within the space in relation to the animation.12  While I 
only used this vision foldback in rehearsal the use of this type of system in performance 
could also be very helpful.  The use of a vision foldback in the performance of Parallax 
was not feasible due to the very short depth of the audience auditorium, which was only 
approximately four meters deep, with only four rows of seating.  There was not enough 
depth in the auditorium to place a monitor above and behind the audience’s heads to 
minimise light spill from the vision foldback which would have negative affect on the 
stereoscopic illusion.  
 
 
 
 
		
Figure	79:	The	traditional	dance	eye	line	and	the	stereoscopic	eye	line	(Beckwith	2016) 
In order to create the effect I was looking for with respect to the animation, I used a 
shortened gaze.  To give the appearance of looking at the imagery I reduced my eye line 
(to within a metre) and looked in the direction of the animation.  This stereoscopic eye 
line is different from using the traditional direct dance performance eye line or the 
contemporary dance ‘post-modern stare’.  This eye line sits in between a strong forward 
gaze and a more internal performance focus.  It was my knowledge of where the image 
appeared in the 3D volume that made it possible for me to estimate where the 
stereoscopic animation was in the pyramid volume (Figure 79).  																																																								12	The vision foldback consisted of a live feed of the dance rehearsal space and 3D screen.  The live 
video feed was projected on a screen placed in front of the rehearsal stage space.  This was used like a 
mirror for the dancer to situate themself in relation to the animated imagery.  	
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In Parallax, the dance performer is not always the most important element in the space.  
This can be unsettling for the performers, as the focus of most contemporary dance 
works tends to centre on the performer, and specifically on the performer’s embodied 
presence.  Furthermore, the audience wearing glasses can function as a distancing effect 
for the performer who cannot see the audience’s eyes or gaze.  Moreover, the audience 
perceives stereoscopic theatre space differently and completes the performance in a 
unique manner.  While the presence of an audience is a necessary component of all 
performance works, stereoscopic theatrical performance directly fuses the animation 
with the audience’s perception of illusory 3D images.  If the audience is not present, no 
one can see the animated objects as 3D.  Consequently, the audience is, in a sense, part 
of the technical set-up, as they must perceptually fuse the animation.  By wearing 3D 
glasses the audience completes the animation and the stereoscopic element and 
stereoscopic performance space emerges.  
Each audience member has a different viewpoint of the performance and the resulting 
effect ‘exists only to the observer’ (cited in Zone 2007, p. 186).  Of course, this happens 
with live theatre and film, however the issue of differential perception is amplified by 
the use of 3D projections in performance.  The perspective or angle of the stereoscopic 
animation in space can change dramatically in relation to the placement of the live 
performer, and objects appear to move horizontally depending on how far from centre 
the viewer is located.  This can create visual conflicts depending on where the audience 
member is sitting (see Figure 80).  This shifting of perspective for audience members 
has the potential to create a new premium seating plan for stereoscopic performance 
audiences, where the middle centre of the performance seating becomes the prime space 
rather than the traditional stall seating plan.  
 
 
 
 
 
 
 
 
 
 
 
Figure	80:	Each	audience	has	a	different	view	of	the	performance	(Beckwith	&	Vincs	2015,	p.	6) 
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In 2009 a new 3D seating plan was designed by Ron Gillen of Walt Disney Animation 
Studios, who suggests a coloured seating plan to identify primary seating (Figure 81) 
(Gillen 2008).  In his design a small centre group of seating becomes the premium 
seating (Figure 82).  However, in Gillen’s plan for 3D cinema the screen is suspended 
from the floor.  In theatre, often the first row of the seating is on the same level, or 
below the level of the stage.  I suggest that the reduced first row of Gillen’s seating, 
shown in blue on his design, could be the first row of seating in the theatre auditorium 
and the green premium seating could extend down to the front row.   
 
 
 
  
 
 
Figure	81:	The	cinema	stereoscopic	seating	plan	(Gillen	2008,	p.	2)														
Figure	82:	Stereoscopic	theatre	seating	plan	(Beckwith	2017)	
Stereoscopic	Dance	and	the	Gestalt	Perception	of	Vision			
Scientific thought on how we perceive vision has much to offer the development of 
stereoscopic dance performance.  More than any other style of performance, dance and 
theatre that uses stereoscopic imagery needs to consider the nature of our vision.  Some 
scientific insight is necessary to understand how the stereoscopic image can be utilised 
in the live theatrical and choreographic environment and how to effectively utilise it 
within a choreographic process.  This next and final section of this chapter does not 
provide a comprehensive overview of neuroscience and stereoscopic imagery, but draws 
on the key theories in this field pertinent to this study.  In particular, the notions 
outlined by the Gestalt theorists and their theories of perceptual organisation have been 
instrumental to the development of the performance work.  The dance and stereographic 
combination creates a live multi-layered performance experience that uses space and 
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movement in very specific ways.  These theories have allowed me to create a template 
for performers that use stereoscopic imagery in the theatrical environment.  
 
Gestalt theories of visual perception provide a practical way to understand the processes 
of stereoscopic theatre because they emphasise wholeness and perceptual cohesion. 
However, such theories can only guide artists concerned with establishing an aesthetic 
that does not seek to disrupt conventional and comfortable realms of vision.  Indeed, in 
Parallax I sometimes deliberately move imagery past comfortable perceptual zones as a 
deliberate design element of the work.  However, I primarily focused on developing a 
choreographic methodology that produced a comfortable and unified experience of 
stereoscopic imagery for the audience.  This is by no means the only approach that 
could be adopted.  The reverse approach of emphasising the disjuncture and perceptual 
alienation that stereoscopic imagery could induce is also an artistically valid choice.  
However, I feel that given the perceptual complexity of combining live performance 
with stereoscopic imagery, it is perhaps prudent to explore less deliberately disruptive 
territory first.  In the case of combining stereoscopic imagery and live dance 
performance, my experience is that even work designed to be as perceptually cohesive 
as possible still generates significant challenges for audiences.  
 
Famously, the Gestalt theorist Kert Koffka wrote in 1935 ‘the whole differs from the 
sum of its parts’ (Koffka 1999, p. 176).  Koffka was expressing the difference between 
what we look at in a scene and what we focus on when viewing an object within that 
scene.  The Gestalt theorists developed a series of laws to describe this phenomenon and 
based their laws on the nature of the mind to perceive patterns.  These laws revolve 
around the notions of proximity, similarity, continuity of common fate, and good 
continuation.  The Gestalt grouping rules reflect visual regularities in the world and 
these rules have currency in the 3D stereoscopic theatrical environment.  These ideas 
can help to facilitate a more cohesive viewing experience for the audience within a 
stereoscopic dance environment.  In Parallax, I used these theories as a guide to find 
optimal positioning of the dancer and the stereoscopic image.   
Often, in a stereoscopic performance the stereoscopic image and the performer appear 
as different entities and not a cohesive element.  I have observed the audience looking 
from one to the other, rather than viewing the two elements as a scene.  The Gestalt law 
of proximity can assist in the drawing together of the elements of the real figure and the 
virtual image.  This law looks to the proximity of objects or elements.  If objects or 
elements are near to each other they tend to be seen as a unit or one thing (Foley & 
Matlin 2010, p. 121).  The placement of the stereoscopic image close to the performer 
will invariably draw the two different parts together.  For example, in the Parallax 
Fractal scene, I used the proximity of the dancer to the fractal animation to create a 
unified scene.  Most of the animated fractal appeared behind the scene; however I 
situated approximately 10 to 15% of the animation in front of the screen.  By 
positioning the dancer close to the screen and choreographically aligning the dancer 
with the parts of the animation that appeared further upstage, the dancer was embedded 
in the fractal animation and became part of the scene.  By moving the dancer down 
stage away from the animation the illusion was lost (Figure 83).  
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Figure	83:	The	Fractal	scene	with	the	dancer	in	proximity	to	the	animation	(Beckwith	2016)	
Common region is a Gestalt principle of perceptual grouping that was described by 
Stephen Palmer in 1992.  Palmer’s ideas on groupings take into consideration depth 
perception, the planes the objects appear to be on, and occlusion of objects.  This 
principle takes into consideration 3D environments (Palmer 1992).  Making the 
performer appear to be on the same plane as a stereoscopic object was difficult, as the 
dancer’s body becomes a depth cue in the space, reducing the affect of the illusion (as 
described on pages 54-58).  Furthermore, the stereoscopic image can occlude the 
performer also destroying the illusion (as described on pages 62–63).  The problem of 
the depth cue and occlusion can be minimised when using animated particles.  For 
example, in Parallax the animated petals appear on different planes behind, in front of, 
and beside the performer (Figure 26).  This gives the illusion of the performer existing 
within the same space as the petals. 	
Positioning many larger structures across the depth budget creates a perceptual grouping 
with the dancer.  This layering of imagery creates the illusion that the stereoscopic 
image surrounds the performer.  The scope of this research was not broad enough to 
investigate why this happens.  I suspect the confusion or overload of imagery forces the 
audience’s mind to place the performer in the illusionary space.  This is merely 
speculation, and this phenomenon would require much more research and scientific 
examination on the mechanisms of this affect on the visual capacity.  However, it was 
an effective illusion, one that I used extensively in Parallax, such as in the Blue Cube 
scene where the structures cross the screen plane and appear both behind the screen, in 
the dancer’s space and in front of the performer (Figure 84).  
 
 
 
 
 
 
	
Figure	84: Layering	of	the	imagery	in	Parallax	(Beckwith	2016) 
	 72	
Common fate is the Gestalt idea that describes ‘when elements move in the same 
direction, we tend to see them as a unit’ (Foley & Matlin 2015, p. 121).  The most 
effective way of developing the effect of common fate in stereoscopic theatre is through 
the use of motion capture.  Real time motion capture can create this appearance as the 
dancer and virtual object are essentially tied together.  When objects and performers are 
choreographed on the same movement pathway the animated theatrical scene appears 
composed.  However, when there are many animated objects connected to a performer it 
becomes confusing and the common fate becomes lost and appears as a scene rather 
than a group.  In Parallax a duo of common fate is created between the animation and 
the dancer during the Pentagon scene.  The dancer moves in common fate with the 
object in space creating a perceptual link between the two (Figure 85).  This paring or 
Kinetic connection between the performer and the digital is often seen in dance 
performances that use motion capture as the connection is not just a choreographed one 
but an actual link between the two.  It is the movement of the performer that drives the 
movement of the animation.  
 
 
 
 
 
 
 
 
 
 
	
Figure	85:	Dancing	with	the	animation	as	a	duo	(Beckwith	2016) 
Within the stereoscopic theatre environment the use of colour and texture is an effective 
way of creating similarity.  The Gestalt law of similarity ‘describes why certain 
elements seem to go together’, in particular how objects that are alike appear to be 
grouped together and therefore appear as a collective of things (Foley & Matlin 2015, p. 
121).  For example, objects of the same colour and shape will appear grouped even if 
randomly placed.  Within Parallax this was achieved by the dancer wearing a white 
costume and due to the front projection always appeared to be the same colour as the 
animation or scene.  This matching of the real dancer and the virtual objects created an 
affect that they were indeed similar and therefore they operated in the same perceptual 
space (Figure 86).    
	 73	
 
 
 
 
 
 
 
 
 
 
 
Figure	86:The	costume	changes	colour	with	the	animation	(Beckwith	2016) 
The Gestalt law of good continuation describes the phenomena when elements or 
objects that are set in a straight line or a smooth curve are likely to be viewed as a unit 
or one thing (Foley & Matlin 2015, p. 122).  In choreography this principle is often used 
within a composition technique called cannon, where one element moves after another, 
giving the appearance of a continuing line.  During the first scene of Parallax, when the 
green disc shattered, this was a moment of good continuation as the dancer moved 
forward in the space, with the animation creating a link and a cohesive moment of 
continuation (Figure 87).  
 
 
 
 
 
 
 			
Figure	87:	Common	fate	of	the	animation	and	the	dancer	as	they	both	move	forward	in	the	space	(Beckwith	2016) 
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Conclusion		
This chapter has described the key components in my development of a choreographic 
practice for stereoscopic space.  It has identified the major problems generated by the 
use of stereoscopic projections in live performance and articulated a series of principles, 
with reference to Gestalt theory, 3D cinema techniques and the pragmatic experience of 
developing Parallax.  This constitutes a new and distinct approach to integrating 
corporeal and virtual elements within a nascent stereoscopic choreography.  In summary 
these elements are: 
1) the reorganisation of the performance space through the animation pyramid that 
draws together the virtual and performance space  
2) the layering of the real and virtual elements and the use of the depth budget as a 
choreographic device, and through these mechanisms the space can be organised 
and used as a functional element in the design of a performance  
3) the awareness of window and choreographic violations, cognitive loading and 
the integration of perceptual rests in stereoscopic choreography enabling a live 
stereoscopic performance that avoids negative 3D affects, such as visual chaos, 
fatigue, simulation sickness, and headaches   
4) the use of visual concepts such as similarity, good continuation, common region, 
and common fate as design elements in the animation, costume, lighting, and 
choreographic choices to create a cohesive or disruptive stereoscopic theatre 
scene 
5) the avoidance of multiple depth cues in the performance space to help create a 
visually stable stereoscopic illusion  
6) the use of virtual dancers in the development and performance of dance and the 
use of 3D animated elements as movement inspiration 
7) the use of the stereoscopic eye line to draw a perceptual link between the 
performer and the animation, and  
8) the design of a new stereoscopic dance theatre seating plan.  
I have found that using these principles in creating stereographic theatre can be an 
effective way to unite the perceptual world of the work despite the sensory dissonance 
in depth information.  The use of stereoscopic technology, and in this instance 
animation, has created many different possibilities for my dance practice.  Many 
traditional rules pertaining to the development and performance of dance do not apply 
within the context of my work.  In particular, the role of both the dancer and 
choreographer are transformed by the use of the technology I have described in this 
chapter.  The dancer’s body, in my work, exists in a live and virtual space and is 
transformed by a technical process that creates questions about the status of the real, 
virtual, technical, physical, choreographic and animation elements of the performance.  
The idea of what constitutes a performance space and what can happen in that space is 
changed by the use of stereoscopic imagery.  The visual domain is opened beyond both 
the cyclorama and the proscenium arch extending the performance space with powerful 
imagery that has a documented link with the audience’s perception of the imagery.  The 
role of the live performer may lose some of its primacy as 3D stereoscopic images and 
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virtual performers become more common.  Future research might see a further 
development of these techniques in other dance performances or types of theatre, such 
as opera, dramatic theatre or circus.  However, the principles I have identified in this 
study could also be very useful in the development of choreography for 360 degree and 
virtual reality performance. 	 	
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